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electron beam microlithography 
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>/^^^U;l/» 2-7x-;P-2-7D tf;V), #U (p-kFn^y-a.^ 

^;i/X^v->/x^i/>/*^ u;v» tert-7^;p)> #u (p-t hp 

^y-a-^^Xf^>/X?!/>/^^7 1 JiH tert-^>^-;i/)> # 
U (p-kFD^y75 : ^>/p-^f;kXf y>/77'JJH tert-7/^ 

#U (p-kFP47Xf l/>/m-/5 : ^Xf l/>/7^JJH 
tert-T^lO, 5j?U (p-h FD + yXf!/>/p-X^XfV>/7^ U 

tert-^>^Jl/), #U (p-kFn^yX?^>/m-^^Xfl/> 
/72V)l>m tert-^>^;iO, #U (p-h H n + yXf l/>/p-^f Jl' 
Xfk>/77'JM 1-^^y^OA^yW, #U ( p -h FP + y 
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#U (p-k Fn + y^^V>/ P -^5 1 Jl/Xfl/>/7^ U;Ht rh^t 
Fnk'7^)> #U (p-k Yu*i/*?-vy/v-*?-)\>7,?-V>/72 

l^/T^U^K l-7^>^), #U (p-k Hn + yX?l/>/p- 
^h^vy/?*? u;vgfc 2-^?;i/-2-7^T>^;i/), #u (p-k h 

^l/K #'J (p-k H □^y^5 1 V>/p^^?V>/7^ U ;Hft 4- 
^^;i/-2-^-^V-4-x h y k°7" JPh #U (p-k Fn4yX7k>/m- 

tT-jvz^i/y/TZ v )im 4-^^;k-2-^^y-4-T- h 7 ¥y~)V). # 

U (p-k Hn^y^f l/>/ p -/5 : M5 1 V>/7^ U h U 

#u (p-tFn^yxfp>/p-^fjkx7v>/7^>jjy 

m U^^iZJUfJI/), #'J (p-hFn^yXf l/>/p-^5 1 J^ 
^l/V/T^'J^K 2-7xn;i^-2-7°P k°;P)^ #U (p-kFn^y.a- 
^5 : -;i/>;5 : -i/>/p-^9 1 ji/>;^i/>/T^ u;i/m tert-t/^l'KtfU (p- 

k FD.^y-a-^fJVXf l/>/p-^?;VX^l/y/7^ U tert- 

^>^;W, #y ( P .tFn^yxfi/>/p^fM?i/>/^^^'J 

tert-T^W, #'J (p-fc FD^yXf k>/m-^7J^f l/>/ 
^^^UJ« tert-77-^), #U (p-kFD^yXfl/Vp.^m 
^U>/^^^U;Ptt tert-^>7;i/)> #U (p-k Fa^-/77l/>/ 
m-^5 1 ;PX5 i l^>/^^^U;i'» tert-^>^;i/), #U (p-kFD^y 
I/>/p-^^X7l/>/^^^'j;m l^fJk>^DA^yJl/), 
#U ( P -kFn + yXfl'>/ni^fMfU>/^^5"Jj« 1-^ 
f^y^DA^yjH, #U ( P -tFn^yX7k>/p-}(5 : JU7l/> 
/^^^'JM rF7t Fnk7^), #U (p-kFn^yXf l/> 
/p-^f^Xf l/>/^^^ V)Vm l-7^>fW, tfU (p-k Fn 
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U (p-hFn + yX5 1 l/>/p4?Jl/Xf l/>//^^'JJ!/f 
-2-T^T>^;iO, #U (p-k FD^yXfl/>/m-^5 : Kfl/>/ 
^^^U;PK 2-^.^;i/-.2-7^V>^;i/), #U ( P -tHn^yXfl/> 

;]/), ^ U ( P -hFD^y^5 : V>/m^?;i/X?k>/^^^U;H 
4-^^;V-2-^^V-4-T-h^tf 7^), #U (p-t Fn + yXf k>/ 

■ p-^^;vx^v>/^^^ u jvm h>j7x-j^^jv), #y (p-tF 

10 fJH^U (p-hKD^yXf V>/p^^XfV>/^^^'JJVf 
2-7x-Jl/.2-^OlfJl/), #>J (p.kFn^y.a./f;i/XfV>/p- 
^^;VX^W>/^^^ >j;H£ tert-^^;l/), #U (p-t FD^y-a- 
*^)V7,^V>/ v .*?-)V7s^V>/ *W V)m tert-^>^;i/), # 
U (p-k Fa^X^l/>/p-X^;i/7^Iy>/7£ 

15 ;I0,#U (p-k Hn^yX^I/Vp-X^M^l/VT^'J;!/! tert- 
^>^;P0, #L) ( P -kFn + yx^k>/p-ifKfV>/7^J^ 

/ P -x^;px^i/>/7# u;n? 2-^^;I/-2-t^t>^^)> #y ( P - 
20 tFn^yXfl/>/p.ifW?I/>/7^'JM 4-^^;V-2-^^ 
7-4- t- h 5 k°7x;P), #>J (p-k Fn^y-a-^f jVXf Uy/p-lf 
k>/7^'J^i tert-7^;i/)> #U (p-k FD^y-a-^jl/ 
X^l/>/p-X^^X^^>/7^ 'J;H^ tert-^>^;i/)^ #U (p-k 

Hn^r>-x^i/>/p-x5 1 ;i/7;^i/>/^^i7 u;i/m tert-^^;u), # 

25 ^p-kFD + yXf^y/p-I^Xfl/^/^^^'JM tert-^> 
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#U (p-k Fn + yXf k>/p-X5 1 JVXf. 
V>/^^i"JM l-7^>f;V), #U (p-k Hu + yXfu>/ 

P -x^;i/X^i/>/^^^ u;i/m 2- *?)V -2-7 #u ( P - 

k Fa^y^f k>/p.XfJMf v>/^^^ u )vm 4-^^;i/-2-* 
5 +y.4.rh7lf7^), #U (p-k FP^y-a.^fKfk>/ p . 
X^;i/X?V>/^^^ U;V» tert-7^;VK #L) (p-hFD + y-a- 

^5 1 ;i/X^i/>/p-x5 1 Ji/X^i/>/ / ^^^ u;i/m tert-^>^;i/)> # 

U (p-k Fn^^y;5 : -l/>/p-n-7 0 nlf^X^l/>/T^U;VM tert- 
7>;l/K tfU (p-k H n^77^l/>/p-n-7n k°;i/7 1/ >/7 7 
10 U;p» tert-^>^;iO, #1) ( P -kHD + y7f^>/p-ii-7"nk 0 H 

^l/>/p-n-7n ¥)VZ^V>/T2 V )VM 1-77*7>^;10> jJ?U 
(p-tFn^yXf l/>/p-n-7°nHjyxf V>/7i? U Jl/« 2-.*tF 
;i/-2-7^T>^;i/), #U (p-k Hn + yXfl/>/p-n-yPt;j^f 

15 ^>/77<;;n? 4-^f;i/-2-t^v.4-f h ^tf^x;u), #u ( P -t f 

^ D^y.a.^fJl/Xfl/>/p-n.ynHKfl/y/7^'JW tert- 
7*^;W, #1) (p-k FD^y-a^fJkXfkVp-n-^afJ^?!/ 
y/JV V Jim tert-^>^;i/)> #U (p-k F n^yXfl/>/p-n- 
7°nk°JVXf l/>/^^^ U;PK tert-7^;V), #U (p-kFn^yX 
20 fl/V/p-n-^nm.fW^^^U tert-^>?Jl/), # U 
(p-k F n^yx^y >/p-n -7° Dk^Xf y>//^7'J ;i/Et 1-^ 
' f^yyP^ + y^)^ # U (p-k HP^yXf k>/p-n-7PkJVX 
?l/>/^^7'J^i 1-7^Y>?^), #U (p-kFP^yXf k> 

/ p -n-7°a k°;Px^k>/7<7 7 y ;H£ 2-^^;v-2-7^-7>^;v),^ 

25 U (p-k FP + yXf l/>/p-n-7°Pk^Xf l/>/X^y V JUM 4- 
^fJl/-my-4-fh7k7^;H, #U (p-kFD^y-a^^X 
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J-Vy / v -Yi-~?U\i)\7,^Vy / V U JVM tert-T^Jl^ #U (p- 

tert-^>^;V), #L) (p-t FD^vXf I/>/p-^ V^PlfJPXfl/^ 
/7£ U tett-7*T-)l), (p-b FD^>X?l/>/p-'fV^D 

5 tf;PX^l/>/7^ L);Hft tert-^>?;i/), #U (p-kFD + y^fV 
>/ P -f 7 7°n ejl/Xf l/>/7^7 U )VM 

#>J (p-kh*P4 : ^f^>/p-l , yy'Dlf^5 : l/V7i^JJH 1- 
T^v>^;i/), #»j (p-t FD^y7?I/>/ P -< V 7°ntf;Px^l/> 
/7#V)VWt 2-^^)^-2-7 ^^y^)V), #U (p-t FD^yXfk> 

io / P ->r y y°n t^x^i^/r^ u;n» 4-^^;i/-2-^^y-4-T-.h^ tr 

7-^), #U (p-kFD^y.a^fjl/XfV>/p^y7°nk 0 JWf 
l^>/T^U;i/» tert-y^il/), #U (p-tPn^.a-^H^l/ 

>/p--f y 7°n t°;yx^>/7^ ij;H£ tert-o^), #U (p-t 

HD*'>XfI/>/pW y 7°D b^X^kX/*^ tert-7*^ 

15 #u (p-t Fn + yx?l/>/H y 7°n tv^x^t^/x^y u 
tert-^>^;i/)> sj?u (p-t Fp.^yxfi/>/HV7"D t°;vx 

y>/ P -^ y 7°d t;i/7^k>./^^y u jvm i-7^v>^;v), 
#U (p-t Fn + y7fl/>/p-f y 7°n t°;i/X?- l^>/y * ? U ;H* 
20 2-y^;i/-2-7^^>^;v), #u ( P -tFn^yx? v >/ P --r y 7' n t 

(p-t Fn + y-a./fji/X? 1/ >/ P --f V7'ntiJl/Xf y>/^^^ 
U;l/^ tert-7^;i/), #U (p-t Fn^y-a^fJUfk>/p.^V 
7n t;PX^l/>/y<^^ U^m tert-^>^;y), #U (p-tFn^y 
25 k>/p-n-7 , fKfky/7y L) tert-7^;i/), # U (p-t 
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#U (p-t HD^^XfW>/p-n-^fJMf k>/7^'JJ« l-*3\ 
JV^^DA^yJk), #U (p-tFD^yX?l/>/p- n-^JVXfl/ 
>/T^U;^ 1-7^t>~p;I/K #U ( P -hFn + yXfk>/p- n- 
7^;i/.X^l/>/7^7 u;i/gt 2-,^^;i/-2-7^T>-J-;i/), #U ( p -t F 

-4-T- F ? tf 7-^), $ U (p-t F n^yXfk>/p-n-7*?JR?l/ 
>/^^^U;Ptt tert-y^PK 3j?U (p-kFn^yXf^/p- n- 

10 #U ( P -k FP^yXfl/>/p- n-^fJ^fW^^^'JiV 

ll-7^>fJW, #U ( P -kFD + yX5 1 l/>/p-n-WXfP 
>/**£U;Ht 2-^^^-2-7^V>5= : ;P), #U (p-kFP^yXf 
l/>/p- n-7^Jl/X^l/>/^^^ U;Vm 4-^^;i/-2-^^V-4-T- b 
7k7^), #'J (p-kFo^yXf^>/ P ^y^Mfk>/7 

15 7U;i/m tert-7>;i/), #U (p-tFn^yXfl/>/p- -fV^X 

?-u>/y# u;pk tert-^>^;v)> #u ( P -t Fo^yxfk>/p- 

^V»Xfl/>/7^'JM l-^^^x^a^^vjV), #U (p. 
tFn^yXfl/>/p- -f y 7>A-X^l/>/7^ u;yi? i-7^T> 
3=\H/), st* U (p-t F P^yXfl/>/p- -1* V7*fJVXf l/>/7^ U 

20 2-^^;p-2-7^v>^;v), #U ( P -kFn + yXf k>/p- 

l^>/7^ U;PK 4-^ f^-2-t + V -4-T h 5 t! 7 - , # 
U (p-t F n ^ y X f 1/ >/ P W V 7Y;i/X ? V > / ^ ^ ^ U J« tert- 
y^)V), # U (p-t Fa + yxfl/y/p- <V7^Xfk>/^^ 
^U;H» tert-^>?JVK #U (p-t Fa^yXf^Vp- -fV7'?Jl/ 

25 X5"k>/^^^U;^^^;V^^nA + ^;i/), #g (p-tFn + yX 
^I/>/V -f V y^iVX 5 1 1/ ^ ^ U Jl^t 7 ^ 7 >?JW , ^ U (p- 
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-2-7¥^y?-)V), #U (p-k Fn^yX^I/Vp- -f V^JW?I/ 

n^yXf l/>/p-sec-7>jl/X^ l/ y/7 9 U Jl/M tert-7^JI/K ^ 
5 U (p-k HD^^^^lx>/p-sec-7^;l/X^k>/7^ U;i/M tert- 
^>^JV), ^<J (p-k Hn^->.X5 : -l/>/p-sec-7^Jl/.X^l/>/7^ 
U;Ptt + #U (p-k Hn^yXf l/> /p-sec- 

•f^frxwy/r? u;w» i-t^t>^;v), #u (p-kFa^vx 

^l/>/p-sec-7'^;PX^I/>/T^ 2-A^)V-2-7 ^^>^)V), 

io #u (p-k F n^vX^i/>/ P -sec-y^;i/X?i/>/7^ u;H£ 4-* 

^;i/-2-^^V-4-T- h^k^-;i/), #U (p-k Fn^>X^l/>/p-sec- 
^J-fr^Vy/ 9 Uil/^ tert-7^Jl/), # U (p-kFu^vX^ 
l/>/p-sec-^5 1 ;i/X^I/>/^^^ tert-^ >^;i/) > #U (p- 

k Fu^yx^uy/v-sec-y^fr^j-uy/ *w u;m& i-*^;v 

15 ^O^vj!/), tJ?U (p-k Fn^~>X5 1 l/>/p-sec-7^;PX^l/> 
/p^^tf^K 1-7^>^;V)> #U (p-k Fn^X^I^/p-sec- 

7^;i/x^i/>/^^^ u;vm 2-7<^;v-2-r^T>^;i/)> #u (p-k 

Fn + yXf P> /p-sec- X* ^ X ^ > / y< ^ U JUt 4-^^^-2- 

F ^k^~;w, #u (p-k vu^yx^yy/ v -tert-f^ 

20 JkX?l/>/7^ U;PK tert-7^;V), #U (p-h FD^yX? k>/ 
p-tcrt-X^;i/X^Ix->/ 7^ D;H» tert-^>^;i/), #U (p-k F 
^7^1/>/p-tert-7^Jl/X:Fl/>/7£ U JV® 1-^^y^DA^ 
->;P),-#U (p-k Fn + yXf k> /p-tert- 7^XfV>/7^'J;P 
tt l-7^T>^;i/), #U (p-k F D X ^ l/> /p-tert- X^XrP 

25 l/>/7^'JJHl W^yf JH, ^'J (p-tFn^^xf 

1/ >/p-tert-7-?;i/.X ^Vy/7 9 V )Vm 4-.*^Jl/-2-:t^y-4-X F 7 
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¥y~)V), #>J (p-t FP + ~/X^l/>/p-tert-7^;i/7^1/7/'77 
U )VWt bU7x^V^^V), #U (p- t F P * 7* 7 7" U > /p-tert- 7* 

^;px^k>/7^ u;v» #u (p-t hp + 

vX5 1 l/>/p-tert-7^;i/X5 1 l/>/T^ U 2-7 x n J1/-2-7 P t° 
3 ;i/)> #U (p-kFa + y-a-^fikXf k> /p-tert-7^ il/ 7^1/7/ 
7 tert-7^;i/), # U (p-t Fn^V-a^^J^^l/V/p- 

tert-7>;]/7^ly>/7 7 tUH? tert-^/^W, # U (p-tHn^> 

7^vy/ v -text-y^)i7,^uy/^^7^)vm tert-7^Jl/h #y 

(p-t: HD^v75 1 I/>/ / p-tert-7^;P7^1/>/^^^ tert- 
D ^>^;i/K#U ( p - 1 F P * 7 7 1/ > /p-tert- 7 7 ? 1/ > / 7 

#u;i/R i-^jV77p^7;pk #y (p-t Fp^vx^i/>/p- 

tert-7*^;U7^1/>/*^ LUl^ l-7^7>fjP), #U (p.fcFn 
^vX5 1 l/>/p-tert-75 1 ;i/X5 1 l/>/^^^ V IVM 2-*^)\<-2-7¥ 
^y^)V), #L) (p-t FP*/7^7/p-tert-7^;i/7^>/^ 

5 7u;nt 4^f;i/-2-t^v-4-fb7.i;5^), #u ( P -tFP*7x 

^!x>/p-tert-73^7^7 7/7<^ h ij7i^MfiW, 

#u (p-t f p^r/7^i/>/p-tert-7^;i/7^v->/A^7 u ;nt 

l.l-^^i^XfjV), si?U (p-t FD + y^f l/>/ p-tert- 7* 7 
^vy/^7o VJVm 2-7xn;i/-2-7°P t;i/), sffy ( P .tHn^>>. 

3 a 5"-;i/7 5"" 7 >/p-tert- 7'f JMf l/>/^^^'J ;V» tert- 7 

#i) (p-t f p /- a - * ^;vx ^ v >/ P -tert-7^;i/ 7 9-vy/ 
7 7 7 u )vm tert-^>?;i/) ^^wsns. 

^n^^Tfe, ffiMM, Xy^>7lttt^KV^ MfcfcEtfU ( P - 
t FO^y^f l/>/X?l/>/7^ UJHfc tert-7>;V), #U (p-t 
5 FO + yX?V>/Xf V>/77 V )VWt 1- * )V is P nA.+ y;p), 
#U (p-t FP + yX-7-l/>/X^l/>/7^U;Vi l-T7'V>^;i/), 
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#U ( P -hFn + yX5 1 V>/^fV>/7^'JJH 2-*3\>V-2-7^ 
~?yj-)V), #U ( P -hHD^i/Xfl/>/Xfl/>/7^JJH 4-* 
^;P-2-^-^V-4-xb7lf7^;P), #U (p-t F D + yXf l/>/p-^ 
• ^;VX^l/>/7£ U;i/ffi tert-7^;P), stfU (p-t F n^yX^l/> 
5 / / m-^^;VX^l/>/7^U;« tert-7^;V), # L) (p-tFn^yX 
?l/>/p-^?;^f l/>/7^'J>t M^y^nA^y;!/), # 
U (p-tFn + yXfVy/m^fJVXfk^/y^'JM 1-^;V 
v-^DA.^v'jV), #U (p-hFn + y7?k>/ P ^?MfV>/T 

10 ?-Vy/JZ V)VWt l-7^T>^;i/), #U ( P .hFn^y^?l/>/ 

p^fjvxfv>/7^'jjvt 2-^?;i/-2-7^v>^;v), #u ( P -t 

F P^yXf k>/m-^fJ^fk>/7^ U 2-^ ?;i/-2-7 ^ V 

>^)V), #u (p.t Fn^y7?i/>/p-^fji/Xf i/>/7^ u;wg 

4^f^2-ttV4Th7H7^), #U ( P -tFD^y^fl/>/ 
15 m-^^;i/7;?l/>/7^ U;uM 4^?JP-2-^V4-fb7lf7^), 
^<J ; (p.t FO^v'Xf P> / p-tert- ~? J~)\> 7s^5- v y / y 9 u ^tt 
tert-T^VK #U (p-t F D^v7;^k >/p-tert-7^;PX^l/>/ 

7^U;P» □ #U (p-t Hn + yXf !/>/ 

p-tert-7^;i/X^V->/7 7 U ;W» 1-7^*7 >^;I0 , sffu (p-tFn 
20 ^^7s^l/>/p-tert-75 1 ;i'X^l/>/7 7 U;Vm 2-^?^-2-7^*T 
>^;k). #U (p-t FD^^X^l/>/p-tert-7^;VX^l/>/7 7 u 

;vm 4-^^;i/.2-^^y-4-T-F^t^nji/) wsk, #u ( P -t 
Fu + yXfl^>/Xfk>/7^JJH tert-7^;i/), #U (p-t F 
n^yx^l/>/x^l/>/7^'JJH M^y^DA^yW, # 
25 U (p-h Fn^yXf k>/Xf V>/7^ 'JM 1-7^7>?;1/), 
#U (p-t FD^yX^I/>/.X?k>/7^UJH 2- J* 3^-2-7^ 
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^yj-)V), #U ( P -tFD^yXfl/>/Xfk>/7^JjH 4-^ 
^■2.t*y-4-Tb7t:7^), #U (p-fc Fn + yXf l/>/p-^ 
T^X^l^/T^ U;pft tert-^^K sJ?U (p-h Fn + y7fl/> 
/ P -*^;i/;^I/>/7? u M^y^A^yW, #U (p- 
5 tFn^^Xf l/>/p-^Wf ^>/7^'JJ« l-7^>^), 
#U ( P -hFn^y^^V>/p-^^JVX5 1 y>/7^ , JJVt 2-yWl/ 
-2-7 tfV (p-h H o + y75 : l/>/p-^f Jl-Xf l/>/ 

Xf^>/m-^5 : J^5 : ^>/7^ U;P» tert-^^Jl/), #U (p-h b* 
10 D^yXf l/>/m-^fJ^fV>/7^UJ« 1-^f^y^nA^ 
->;U), #L) (p-hFn + ^X^l/>/m-^^X5 : ^>/7^'J;« 

#U (p-t FD^yXf k>/m-^fMfl/>/ 
72 V JIM 2- j* 3^-2-7 ^>5\HO, #U ( P -tFn^yXfl/>/ 

m-^f;^fi/>/7^ u;v» 4-^^;p-2-^^v-4-T-h^tf 

-fl£5$ [5] Ti^ns^'jT-o^sn [i] T^^n 
§t;7-mst^§t^jvft^;Y-, -jRa [2] 
n§ t ; v-ffi©s t ^ § h - ;Hb#tit y Y-atf-M [3] t 

M^«h;PX>, 1,4-^ f F7kFD77>, i'V^d/V 

25 o.i~3o m.m%<Dm&mtti%\, mx\trv^ v??u~ hj;k 2,2*-7 
v > fcfx(2,4-^^^;vni/n^ h u;i/>, 2,2-7 v ¥x(2-*?-)i7°u tf^ 
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>m*7)V), 2,2'-rytfx(2-^^;v7^Dnhu;i/), mmihov-f 
;k mnfcvvu^ ;i/^©#«T, 5o-i5o°ct i~2o m mfcifc-£"&& 

K:«fcD-jRS [5] T^^tlS^U V-?&«#6>n5. • 
5 [5] ^^nS^'jT-Oli^^i (Mw) te, K 

3,000-50,000, Iff S b < 5,000—25,000, «k D £F S b < }$ 5,000 — 
20,000 T&3„ Sfc, ^©#ftg (Mw/Mn) te, 1.0-3.5, 
L < « 1.0-2.5 tW. 
-JKj£ [13] ^^tl§lUV-©M^tlt}t M;U»U (p- 
10 t KP^vX^l/>/p-tert-7*h4^>X?I/>), # U (p-kFP^yX 
^l/>/p-tert-^>5PJl^ + xX^l/>), #U (p-t Fn^yXfl/> 
/ n a^ji^^vX^I/T-), #0 (p-tFn^pyXfk 

>/p-tert-^b^r->*;i/^n;i/^^->X?l/», #U (p-tFD + yX 

15 Vyi P -tert-7>^v-*;i/^n;y^ h + yXfk» ##$WTStU 

T?*>,#U (p-fc Fn^->X^l/>/p-tert-7 < h^^X^l/», #U (p- 
fc FP4 1 >'X^lx>/ p-tert-7* 

' M*J»H¥ 4-221258 8-123032 tl¥ 

20 10-53621 ^&mm\zmm<D%mzmvTn%.&&^ 0 

-183* [13] TS^n^^n-oiM^i (Mw) «, a 

S 3,000-50,000, £?£b<& 5,000-25,000, «fc 0 Jff 3; L < fc£ 5,000 
-20,000 TS^o (Mw/Mn) If 1.0-3.5, $? 

SKH 1.0-2.5 

25 -flSiS [1 3] TS^n^^'jT-S, -«tS[5]T?^$n5#<J-7 
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'Jv-i-ft^[ l 3]^$n«#'Jv-toH:*iUT,I«9 5 : 
5-60 : 4 0T?*0, » £ L < « 9 0 : 10-70 : 3 0 

-jrs; [i 3] Tissnstfu v-t-^[5]T?^sn5i'j 

5 ^[13] S±Ebfcin#It*i:^S«fc5fc : ?«>»linbT*V»T*>«J;<, 

tiiSLfc-^ [5] tw8ufc-«s [i 3] t%±mbfci\\^vcm 

io [4] T?w*naifclt«MltK:«kD«*55^*r (filT, 

rm^^^jj ini§fa-r^o) [4] 

3-MJ 7^^P^5";i/^>if >*;UjJn*- K 7;v-^-n^^ 

m\ztt^%mmmw?m-f)mtbTM^-f&3: [6] T^$n5i%4i 
20 mn*%£L^mztt?%mmum®mz-m& [6] 

jt^T^v^ffi «ftftt#-#ra-«3S [7] n7&$tL&n%£.Mt\z 
*mzn, -jks; [6] T^$n-5K5g4Si3fc^-jKS: [7] ts^ft 
s»56^»JS*^¥?Bn?fflViT'b«tVi^ [6] r^znzwtm 

[7] ^^nsiiMJis^^iiiM^bTffl 
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-jess [fe] T^^ns^^R^-flss [7] T^^n§tM 

C6] T^3ft5B^£^©^#M;fttf-jR5£ [7] 

5 &(D-m^ [6] T^£tl31£^£3iJ [7] 

^J©M^lt^«> fiMttT2 : 1-1 : 50||T»§u^t|fiL^ o 
-jRSC [6] T?wSn5*«§S(O^WtLTtt, Mx.Hy7i- 

K V7 x 4-^^7xrJl/XJ^^7A 2,6-5? £ D P^>if>X 
10 y7i^ 4-^ ?^7 x - ^X JV*^9 A 2,4,5- h 'J 7 n 

- hD^>if>XJ^^"b,y7x-;k 4-^rJk7x^7J!/*-7 
A 3,5-i?- h n^>if >X;i^*- K y7i"J^ 4^fJV7x-K 

;i/^-<j7A 3-hU 7;p^-D^^;i/^>-tf>x;i/^^- h,^7x^ 4- 

15 ^rJP7x^JMJV*- , 7A 3,5-v- b U y )V*U *5-JWO<V 

^-h 4 3?7£tr^ 2,4-y^fJl/7x-KW-7A^>^7;W 
n^s>if h> 77i-^ 2,4-y7f^7x-MJ^^7 

A 2,5-5^ DD^>if K 7 7i^ 2,4-^^^7x- 

^X;i/*"7A 2,4,5- h U y P P^>if >X;V*^- K 
20 2,4-y^f^7x-jVXJ^-7A 3-- h D^>if K *J 

yx.~)V 2,4-^/fJl'7x-Jl'XJ^-7A 3,5- J* — h P^>1f>X 
K y7x^ 2,4-y^fJl'7x-;U^*^9A 3- h U 7 71/ 
^-n^^;i/^>if>X;l/*^- K y7i"^ 2,4-y/rJV7x^^7 
3,5-y-h'J 7;V:tn*^;i^>i£>X;i^*-K -77i- 
25 ;V 2,4,6- h U ^fA7i^7W-7A^>^ 7 ^ P ^ >if >X 
;P#*-K v7x~;l/ 2,4,6-h'J^^7x-MJ^^7A2 ) 5-> 5 
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2,4,5- h U 7 n D^>if>X;i/^^- K x.~)V 2,4,6- 
b 'J^fjI/7i^HJ^- 1 )A 3-~ h P^>if >x;l/*^- K y7 
x~;V 2,4,6- b U ^fJV7x-JV7,J|/*-^A 3,5-v~ h P^>i£ >7 
5 K >57x-;i/ 2,4,6- h U ^f^7x^HJ^7A 3- h U 

7;i/^P ^^;k^>-€>X;V*^- K y7x-f 2,4,6- h U 7 

x-;px;p^r-^A 3,5-7- h u 7 )V^u*^)\>^y^y7)\>**-Y, 

y7i^ 4-X^.Jl/7x- jvx;v*n^7A^>^ 7 JV^D^>if >x 
;btfc^- K y7iZJl/ 4-I^7i-JVXMz7A 2,5-77 nD^ 
10 >if >X;i/^^~ y7iZ^ 4-X^;i/7xnjVX;l/^-'7A 3-b 
U 7iVtn/f JK>t^XJV*^"b,y7xZjV 4-IfJl'7x^JV 
7W^7A 3,5-7- h U 7 )V3TU*=f-)V^>^y7)V'fc*~ K i^7x 

*^-b^77x"jy 4-n-7°P t>7x^j^iH-7A 3- h U 7;i/:t 
15 □^Jl/^>1£ >X;i/^^~ K y7i My7'Dh°JV7x^Jl/X 
;P2fr- >7A^>^7;V^P^>if>X;i/*^- K '77x^ 4--TV7 0 

p t°ji/7x-;i/7N;i/^n7A 3-h U 7 )V^ru t^jv^y^i >x;i/*^ 
- K v7 x~;i/ 4-n-7'^;V7xx;vx;v^n^A^>^7;i/^P^> 

if >7>;b^^- h> v7x-;i/ 4-n-7'^7i-;i/7jy*-7A 3-h u 
20 7;i/^P^?;i/^>if>7,;V^^- b, i^7x-;i/ 4--f 7 7*^7 x~ 

)P7)V^^u A^\y7 7 JV^ru^y^iyxj]/^^— h , > ? 7xx;i/ 4- 
-r v 7^;i/7x-;v7J]/*- 7A 3-h u 7;i/^-P^^;i/^>*M>x;i/ 

*^~K y7x^ 4-sec-7^;i/7xn;i/X;i/*n>7A^>3 7 7;i/^- 
P^>if >X;i/*^- 77x-jl/ 4-sec-75"-;i/ 7 x ~ Jl/7 ~ <7 
25 A 3-h'J7JVtn^f;K>t>X;^^"h, ^7xx;i/ 4-tert-7* 
^7x^Jky;^*-7A^>3'7J^n^>t , >7;V*^- K -77 
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x~;p 4-tevt-y*?-)Vy x.~)VX)Vft~v & 2,5- w i3 u^>if >x;p 

K y7x-JP ^tert-^^^^x-^X^^n^A 2,4,5- h U 7 
np^>if>X;P^^- h,^7x^ 4-tert- 7'^ ;i/ 7i^HJ^ 
7 A 3-~ h D^>if>XJI/^- K v7x 4-tert-7^;V7x~ 
5 ;VX;V^^7 A 3,5-^^1 b n^>iz>X;V*^- b,v7xn;i/ 4-tert- 

y*9-)Vy ^-jvxjit^uA 3- h u y Atu ^^jv^y-a >x;i/#^ 

— K y7x"^ 4-tert-79 i ;i'7x~;i'X;l'^~7A 3,5-^- h U 7 )V 

^-a^^;i/^>if>7;i/^^- K hU7 (4-^^7x^) x;i/* 

^7A^>^7JVtD^>t'>7JV*^-h, HJX (4-^?;V7xn 

io xjl-*^9A 3-h u 7^^-n^^;i/^>iz>x;v^^- K hjx 

(4-^^7x-Jl/) x;i/*"7A 3,5-y-hU 7)l*tl * <?)V< >if > 
X;P**-K h'J7 (4-Xff7i^M X^*Z7A^>^7JW 

n^7if>x;i^*- K h'jx (4-n-7°ntf;i/7xn;i/) xw^7 
A^>^7;p^-u^>if>x;i/*^- K hux (4--f 7 7°o tf;P7x 
15 x;i/^n7A^>^7;i/^D^>if >x;i/^^- mjx (4- 

77°D l:Jl'7i^) 7J^-7A 3-h U 7;V^D^?;i/^>if>X 
JV**-K MJX (4-Y 7 7°nif ;i/7xnjl/) x;i/^~7A 3,5-7- 
h U yJV^-U ^^JV^>^f >X;t-*^- K tfX (4-^^7x-^) 

7x^;vx;^:i^A^>^7;^n^>-fe? >x;i/4^- K tfx (4- 

20 ^f^7x-Jl/) 7xrj|/7J^-7A2,5-y^nn^>f>7J^^ 

— K tfx (4-^^;i/7xn;i/) 7xn;yx;PxK - 7A 3- h u y)i^ru 
^^;i/^>if >x;i/*^->, tfx (4-^^;i/7x-;i/) 7xnjyx;y 
*~7A 3,5-v-h u 7;i/^-D^^;v^>if>x;v*^-h^^^tfe) 

n> ff£L<&, -77x-;i/-2,4,6- h U ^fJI/7x-Jl/7jy^"7A^ 
25 >^7i^P<>t*>7J^^- K y7i n;l/-2,4,6- h 'J ^ 7 x 

-;vx;i/*^7A 3-b u 7;v^n^;v^>-t?>x;i/^- K 7 7 x 
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~;t-2,4,6- h U ^^7l-J^j^^^ 3,5-V- h U 7)V-tU*^ 

5 ^fjP7x^jKJV*-'M 3- h u 7;P^u ^^;i/^>if>x;i/*^ 

- K ^7x-JM-^^7i-JUJ^-7A 3,5-^-hU □ 
^^;V^>if >X;V*^" K ^7x^-4-^^7i^HJW^7 
A 2,5-'7^0 0^>f>xm-MTfeD, <t^Jb<tty7x 
n;l/-2,4,6- b U ^^7xZJl/X;V*Z'7A^>^7JVtn^>^>7; 

10 Jk*^" y7x-Jb-2,4 : 64 U ^7x-JVXJV*-7A 3-h'J 
7;i/^P^;i^>i£>7Jl/*^~ K y7x-^-2 I 4 I 6-hU^?Jl'7 

x^jI/^tJn- 7A 3,5-v?- h u 7;i/^-o^^;u^>^f>x;p*^- h, 

K y7i^-4-^ik7x-.l7**^7A 3-MJ ?;P;tP 
15 ^J]/^>i£ >X>**- K y7xrjl/-4-^^JV7x-;l/XJl/*^7 

— [7] 1?w$nSK58^fiD^<!:bTK, «^fih'J7x 

)V*u^>v>7,)\,ik**- K h U 7x^ 

XjP^ — ^A 2,5-v^ P P^>i£ >X;V^^- K h U 7x-JWW 
20 "^A 2,4,5- h U £ D P^>if yZ)Vfc%- K b ij7irHiW^ 
7A 3-n h P^>if>7Wl/^- K h U 7 x~;UX;Vtf;~7A 3,5-v 

- h p^>if >x;i/^^- K h u 7x-;i/x;p*n<j7£ 3 .h u 
n^^;k^>if yxil-fc*- K b 'J7x^MJ^^7A 3,5-v 5 h U 
7;i/^-p^^;i/^>if>x;i/*^-h^^^sn, ffSL<HhU7 

25 ^^jvx)it^~o A^y^y Jita^y-^yy^v^^- h, h u 7xz 
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5 >7Jl/*^-K h <J 7 i^JVXJV*^^ A h 'J 7J^n 

[4] (Xtt-JR^; [6], -jRs; [7D TSsnsSMSJa, 
' fip-fe, [8] 

15 *#U ^tuc-flg^ [8] TfjSSnsflS'&too o.5~3^^;i/OTfB 

-«5* C9] 

jT)~ MgX t 9 i 

(R 10 )n 

T?^*n5^UX^-^ttH*-10'-100 , CTSSJnbfc«> 0 -lOO^T 
0.5-10 l$ra^£JS£i3:3o RJfeSt* 0 -30 < CT?MA« 

**»***7fffla*r*J:i:K:«t TIB-jKS: [io] 
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(Rio)n 




[10] 



Unfc 0.9-1.5 ^Jl/©TfB-fl£:£ [ 1 1 ] 



5 [jfctK R 4 ~R 8 taffffB^DT* Z(Ug + , Na + , K + » L 

2ft%i?mx}i>ft>m&&Wijiav* o~5o°ct o.5~2o mmMftfcfo-z 

itmt-m^ [4] [6], -$55 [7]) 

io -jfta; [i2] Tisnsft^sio^tiTH M^a^7i 
15 x^a 2-7;i/^n^>if >x;v**— K ^7i-ii/a- F^^A 

□ ^>-tf >x;1/t!n^- F> y7x"JB-F-7A 2,4,5- F U # nn 




R 5 R 4 



[11] 
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^>if b,^7i^a - F~7£ 2,5-v^np^s>if 

5 ;P3~f~7£ 3,5-^:1 h p^>1£ >x;i/*^- K >?7x-;pa- 
3-F-7A 3-h u y )\<jrx2*^)V^y"£ >x;i/^*- K v7x 

7i-Jl/3-F-7i> 3,5-^- f U y )V^U^^-)V^>^i >x;i/^^ 
10 - K 4-^fJV7x^a^ Fn<7A 7t7JWn7^>XW 
*-K ^4^^7x-Jka-F-7A 'xy^T^^P^ 
#>7Jyxf^-K y 4-^^^7x^JV3-F-7A ^>^7;l/:t 
P^>if >X;V^^- K ^ 4-^^7x-Jl/3-F-7A 
7;l/^P^>if >7JP*4.- v 4-^fJV7x^JV3-^')A 
15 2-7;i/^P^>if >X;i/^^- K 4-^f;i/7xn;P3- F^7A 

3- 7;i/^P^>if >X;V**- K 4-^f^7x-Jk3-'F^7A 

4- 7;i/^P^>il>^;i/^^- K v 4-^fjk7irjl/3-F-7A 
2,4,5- h U ^ PP^>if >X;P*^~ K 4^fJV7x^;P3" K~ 

OA 2,5-i?z p p^>if yzjv-fc*- K v 4-^^;i/7xn;i/3- 

20 >~>7A 2-~ h P^>if >7Jy*^- K V 4-^fJk7x-jy3- 

F-^A 3-^ h P^s>if >X;W1^- K v 4-^^;i/7x-;l/3 — 

F-^A 4-" h P^>if >X;V*^- y 4-^fJV7x-Jl/3- 

F~7A 3,5-v~ h P^>if >x;i/*^- K V 4-y<^;i/7x-;i/ 

a - F- 7A 2-hu 7;i/^-p^^;i/^>if>x;k^^-h, ^ 4-t< 
25 ^;i/7x-;v3- F-r>^ 3-h u 7^^-P^^;i/^>if 

- K v 4-^^;i/7x-;i/3- H^7A 4-h U 7J^n^rJK> 
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7A ^7°^x#7;^P^7^ K y4-I^7i" 

7xx;V3"Hn^A 2,4-v7;i/^P^71i>'Xjl^^- K 5? 4- 
4-XfJl/7x^JV3-F^9A 3-7;V:f P^>*t?>X;l/*^- K>? 

4-ifji/7ixjya- F-7A 4-7;v^-n^>if >x;i/^T>- K 

10 4-If;V7x-jP3-F-7A 2,4,5- h U £ p p^>if >7;i^^ 
-K y 4-If^7i-^3-F-^A 2,5-^77 P P^>-if>7U)/ 
afr*-K ^ 4-IfJV7i-JV3"^7A 2-X h n^>-if >X;V 
K V 4-l7 c Jl/7x-i3- F^7A 3-~ h n^>if 
^ 4-i^7x-;i/3" F->7A 4-n h n^>-if >x;V 

15 ***-K 5? 4-Xf^7xxJk3- F-7A 3,5-^X h P^>if> 
X;i/3ft*-K y 4-IfJk7x-Jk3-F"'7A 2-h'j7;VtD^ 
^;1"S>-£>x;Mn*- K y 4-ifJk7i^3-F^7A 3- h 
^J^D^fM^'^^m-F, 5? 4-Xf Jl/7x"JV3- F 

20 xXJVS-Fx^A 3,5-5?- h U 7)V$-U*^)V^yi£ >X)Vft*- 

K 4-7u tf;i/^x-;va- ;7-7;i/tD7^y7M 
K y 4-7'ak°jP7x-jP3-F-7A 's^x* yjv^u^r 

K i? 4-7°Pti;|/7xn;i/3" ^>^7 

;i/^n^>if K v 4-7'nt°;V7x-JV3-Fx7A 
25 2 ) 4-y7j|/tP^>f>XJ^^- K 4-7p H;i/7x-;va- H 

2-7;V^P^>if>X;!/^^- F, 5? 4-7°P tf;V7xX;i/3 
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~F~7A 3-7)VtVOH>X)ls**-h, y 4-7°DHJk7x^ 

;i/3-Fn^A 4-7;v^n^>^>x;v*^- K v4-7°Ptf;i/7 
x-jka»F-^A 2,4,5- b U 7 n n^>if K P 4- 

7°n tf ;v 7 x - ;i/ a - H - 7 a ^ n n ^ >if > x ;]/*^ - K 

s; 4-7°n HjV7i-;i/3- Fi^A 3-n b n ^ >if >x;i/*^~ b , 
v 4-7°n h°;P7x-;y3- F^yA 4-~ b u^>if >x;k*^- b > 

V 4-7°P h°JV7x" Jb3- b-7 A 3,5-vn b P^7if>XJy*^ 

— K S> 4-7°d tf;i/7x-;P3— F^^A ^F'jyjVtD^^jK 
10 >if>x;l/*^- b, v 4-7°P h°;i/7x-;V3- F-7A 3-FU7 

;i/^-n^^;i/^>if>x;i/*^- K i? 4-7n tfj^x^ji/a- F^ 
7A 4- b U 7;v^-n ^^jp^>-tr >x;btf;^- F, v4-7ntf;i/7 

x-JI/3- b ~ 7A 3,5-y-FU 7 P >if >X 

K v 4-i , 7 7°DtfJl/7xz:;i/3"F^7A 7t7Mn7^>X 

15 J^^-F> y M77 0 D{f^7xrjF3-F"7A ^7°^x*7 
;y^P^^7^>X;V^^- b> v 4--T7 7°P tf;i/7x~;!/3- 
A 7J]/:tP^>1z>X;]/^- K y 4-1 , 7 7 s Dk"Jl/7x- 

jl/3-F^7A 2,4-v7;y^P^>-tf >X;y^^~ F, v 4-< 7 7° 
P H;y7x~;i/3- F-7A 2-7 JVt P ^ >•£ >x;b#c^- b , V 

20 4--f 77p H;V7xn;i/3- F-7A 3-7;b:*P^>i£>x;b** 

- K P 4-< 77°P k"^7x-JF3- b~7A 4-7 jy;f P ^ >-tf > 
X;i/**- K -7 4--T 77°P t°;i/7x-;P3- F"7A 2,4,5-FU 7 
np^7iz >X;i/*^~ b> v 4--T 77°P lf;i/7x-;k3- F^7A 
2,5-^7 P D^>i£ >XJV4^- K -7 MV7°nHJl/7x^JF3- 

25 b~7A 2-" FD^>f >X;V*^-F, y M77°D t°;i/7xn 
Jy3-F^7A 3-~ b P^>if>x;y4^- b, V 4--f 7 7°P ¥)V 
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7x~ jl/3- F~7A 4-~ F P^>if>7;i/^- F> y MV7° 
P t'JV7x-)V3- F^tfA 3,5-v~FP^7i£77jl/^-F,-7 
4-fV7°D H;i/7x"jI/3- 2- F U 7 n ^ >if 

>X;l/*^~K V 4--Y 77°P tf;i/7 1^3- F~7A 34'J7 

5 ;i/^n^^;i/^>-if >x;i/*^- v 4--r 7 7*13 tfji/7 xn;i,a- 
F~7A 4-b u 7;p^P^^;v^>if>x;i/^^- }>, ^ MV7° 
n tf;V7xn;U3- F~7A 3,5-y-h'J 7;i/^-n^^;V^>if >X 
;F^-F> ^ 4-tert-7>;k7xn;k3- f~7a 7t-7;Wd7 
7>7jl/^-F> v 4-tert-75 : -;i/7x-;k3- K"7A ^\77x 

10 # TJl/tfP^ K v 4-tert-7^;V7x^;i/3- F~ 

"7 A ^77 7iU:tP^7iz77jl/*^- F, ~7 4-tert-7^;i/7x- 
JI/3— F — 7A 2,4-v7;P^n^>if >X)V^^— Fs :7 4-tert-7* 
f^7xZ;P3-F-7A 2-7 ;i/:tP^>-tf 77 F, V 4- 
tert-7^;F7x-jl/3- F" 7 A 3-7^^ D ^ >if >7JV**- F> 

15 V 4-tert-7^;i/7x~;]/3— F— 7A 4-7 P ^ >if 77 jl/Jft^ 
. — K v 4-tert-7^;i/7x"Ji/3- F"7A 2,4,5- F U 7 P P ^ > 
iz77;i^^-F, 4-tert-7^;F7x-;P3- F-7A 2,5-v7 
PP^7i£ >X;l/#C^- F, 5? 4-tert-7^;i/7x";i/3- F^7A 
2-nFP^>if>7>;F^^- F, -7 4-tert-7^;F7x^;P3- F-7 

20 A 3-~ F P^7iz77;P^- F, -7 4-tert-7^;i/7xn;F3- F 
n7A 4-" F P^>if >7;F*^— h, -7 4-tert-79=7F7 xn;V3 
— F n 7 A 3,5-V^l F P^>if >7;F*^- F^ v 4-tert-7>;i/ 7 

xn;F3- F--7A 2-F u 7;F^-p^^;F^7if >x;P*^- F, 

-7 4-tert-7^;P7x^;i/3- Fn7A 3- F U 7 P ^ 7iz 
25 77jF*^~ F> v 4-tert-7^;F7x~^3- F~7A 4-FU7;F 
^-p^^;F^7if 77 F, -7 4-tert-7>;F7 I-JP3 - F n 
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7 A 3,5-^-b U 7)V3TU*3-)V^>¥. >7s)Vft*- K z? 4-tert-^ 
>^7i-Jk3- b ~ 7A /t7JI/tD7*3'>XJW^"h, 

4-tert-^s>^;V7 x^^a- f-^a ^y^xVj 7 Jb^u^y- ^ > 

X;i/7K^"h, >' 4-tert-^>^;b7x" jb3— b~7A ^>^7;b 
5 ^n^>iz>X;i/*^- K 5> 4-tert-^>^;b7x";k3- F~7A 
2,4-> ? 7;V^-p^>if >X;i/*^- v 4-tert-^>^;i/7x^;i/3 

— b ~ 7 A 2-7;i/^D^s>-if>x;V^^— 4-tert-^>^;b7 

3-7j|/:f D^>if >*;p** — 5? 4-tert-^. 

>^7x-j1/3-f^!)a 4-7;p^-n^>if >x;b^- K v 

10 4-tert-^>^;i/7xZ:jl/'3- H - 7 A 2,4,5- b U # p p ^ >i£ > X 
K , v 4-tert-^>5^7x";b3- A 2,5-v7nD 
>7>jb*^ — K 4-tert-^>^;b7x^jb3— b ~7A 2- 

- b n^>1£>;ui/*^— K i? 4-tert-^>^;b7x~;i/3- bn7 
A 3-~ hn^>if>X;l/*^- K 5> 4-tert-^>^;l/7x^;V3- 

15 4-~ b D^>if >-X;i/*^>- K 4-tert-^>5 1 ;P7xn 

;P3— 3,5-> 5 — b n^>if >^;i/*^— K >? 4-tert-^> 

^;i/7x-;i,3- F-7A 2-b u 7;i/^-n^^;i/^>if>x;i/^^ 

-b, v 4-tert-^>5^;b7x-;V3- F^7A 3-bU7JVtP^? 
iV^>if>X;b^^" b , 4-tert-^>5^;b7xn;b3— Hn7 A 
20 4-b U 7;i/^n^^;i/^>if>X;b^^- K v 4-tert-^>^;b7x 

-;pa- b~7A 3,5-v-b U 7;^D^;b^>iz>x;b/ft*- b 

^^fSn, ^tfcy7x-JV3-F-7A 7t7Mn7^> 
X;b*^-b, y7x^JP3-F^7A ^7 , ^r*7J^ot73 ? 
>>;;b^^-b, ^7x-;i/3- b"7A frtu^y^y 

25 X;b^~K y7x^Jl/3-.^«)A 3-b'J 7J^n^rJK> 

^yxjvt^^-b, ^7x-jb-H-7A 3,5- v- b U yji^rn* 
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fj^x^a- Fn^7A 3,5- v-h U 7Jl/^-n ^-^;i/^>if>x;p 
^ -ftjt [12] ^^nsiM^ft g#:^*no^fe, 

James.V.Crivello;Julia.H.W.Laim Macromolecules,1977 ^,10 #(6 
10 # ),1307 ~ 1315 K ; James.V.Crivello;Julia.H.W.Lam , 
J.Org.Chem,1978 ^,43 #(15 ^§), 3055-3058 \Z fBic 2P 

±!BLfe-|§j): [12] T^SttSKSB^SIfei:, -J&jt [4] <lfc^ 
f*-*9!5£ [6] X«/W [7]) T^^nsH^^^it^^bTffl^' 
15 5n««J, ^<£>f««, if 5 0 : 1-1 : 5, ffSKSlO : 1 
~ 1 : 2 

-JftS [1 23 ^^tlS^MJi:-^ [4] (*Vitt- 
n& [6] Xfci/Rtf [7]) T^$n&Mf§£^J££?I^T377&i: 
LTfct, ±ffibfcfl#Jfc#£fcS«fc5K:-jK3£ [12] T^£ti£B£ 

20 fg^j^-is:^ [4] T*$n*Bft«^siit*s^ , rn»i«tv». 

Rt lt!t # ij T-100 SMg^C^LTl^MmSit 1-30 
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x^x-t^t^t— K ¥L®x^;k M7°nk°;K 

y°u\L^ym^=f-)V, 3-x h^v7°D tf^>mx^;i/#©*;i/^>mx 
10 xfJH, >^p^^*y>, ^fjvxfj^h>, 2--\7°^y>^© 

^rb>l, i,4-v^^>^tf)3g#cx-7^i!, 7°ntf^>^U 

ty^^x-rJK j;i?l/>^'J3-JR;^f^x-7JK ^x 
xi ^^;i/x-x;i/, x^p>^u n-jv^e y 7°p 

if;i/x-x;v^©x-x;Hi,N.^^;i/-2-t!D u F>^©M75 
15 mmi^ti, ^Tfeypif ]/>^u a-;i/^E /^;px-x;k 7°Dtf 

k>^'J3-My^fJl/X"Tmf-b, ?Lmx?;i/, 3-xh^ 

20 40 L < \t 5 ~20 mm^-VfoZ, 

v>#0t£U >>>ft^#K M^.«hUx^75>, HJ n-7^75 
25 >\ hU n-t^7;V75X >>^# 3^1/7 5 X Vz/ZU^is 
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>, b U^>y^7 5>, HJX [2- X^;U] 

m a ft hui^; -;kt $ >, hm v 7°n a y 5 >^©s§ 3 is 

5 h U 7)V%S-)]s7S. X i?J^«fb7^fJk7> ; e^^AhFn^i/ 
h\ fb7X^7>^^AtFP^yF, <r h 7Wf^7>i^ 
^tFD^y Ff0fF77JW7>t-')Ah Fn^y F, 
fc£#l) tfx;Hf U3>>, #U (t^j^'Jy>/^^y 'JJH^^) 
^©Hx;H£U 5>>#U V-^^ptf £,ft % tfTfeff.a'.fl'.FUlf'J 
10 i?>, y^^fJMfJl'7$> 1 yyyn^^yJP^^?^, 
^Ff->^7 5>, ^^ffAWry.^7 5> 1 1,4-5? 7 If tf 

15 ^'Jlfy>^ija^y7^1/-F, ^'JX^I/>y , 'j3-JK #U 
7*Dlfl/>^ij3-;K #y^ylfy>XT7'JJH-fJK #U 

T-^>^^MMffi^iJ, #3^>£#®?£ft3!k 7x^>^IW£t» 

d—7u> mm^ m) msh%). ax^> (^-f*>i£ («o is 

25 #Ux^ix>^U n— ;k 3^U7°ntf l/>^'jn-Jk ^u^i/x^ 
l/>-k^-;yx-x;y^^»*UVi 0 



WO 03/007079 PCT/JP02/06218 

43 

«^Tfe#'J?"0Mil:MbT*^If o.oooooi- 
£b< 0.00001-0.5 

5 ITS, 09^« N,N-^^?JI/*J^7 5 h\ N,N-y^?Jl/7th75 

10 §«ffll)J^ISIlRLT|^nttK 

£#*tti3[S5;6fcff 18 ilTii, €^l§> ffi^^H (l~30nmf), Xi, 
F 2 tf- (I57nm), K r FI^rv'Yl/- if— (248nmK A r F 
X^~>V,l/--tf- (I93nm), i (365nm) ^TfcS)^ 

15 < fitf I, ilMXttXii^v^n, «tDffSl<llt?8* 

20 *mw<Duvxb%mm*. mfemm ut?>3-h) <f^«t 

±T 70-150T;, 60-120 #P H 1JD»il(7>^-#)LT§|JP 0.1-1.0 

25 HBItSLfcy h-7V— b ±T? 70-150*0, 60-120 fiftlliI(P E B) 
Sff-ofc^, 7;V#UII€M£J^T 30-120 #R8, X7>-g, AH 
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m&>±&, if, o.oi~2o R£L<\zi^5%(Dmmtf£%£ 

5 CjS#l&7WUtt*|f*$iSltn«J:<Jlcff$b^fe(Dtt, 

— «5t [2] t^^n^t; ^-¥£m«^»£^i-£-$2:i£[3] 
(c^ $ ti § ^ y v &fi/M# t f s> $ u v - cm s. «\ -jKs: c 5 ] 
T?*sn5#'j7-) ia^±t,-«*'[4]t^$n«K5B^3!i!iiaK 
is ± (mah\ -fta [6] r^zn&m^^Mt-m^ [7] 

©, Il:^'J-7-ilT-^ [1 3] "CSSn5#'J7-*ftSfe 
(D, M^5^lt^P > IMtJ;(9^^^^-r§fb^tli:bT-|a^ [12] T 

25 I«07t^-JH$SS^StLTiIt5#'JV-ttt«!t5 
^MU^OT^ h#X3j^fc<fc5lf-A0ig5€f£3l£jg;iT 
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u ; i/ Pi x x x ; i/ © x x ? ; v m % \z m m m m a m. f t 7j< m s & m x i> tc % <d 

^fc^UT-^fc^A-rseitKlckD [5] Ti$ni>#'j7 

fc«fcD, £j&bfc®©$f&^Ib#4>ft<&D, PED (postexposure 
delay) 6 lit » o fc * ZMffi V T ^ § „ X, *ft>M(I, 

51 ft m t m r § is $ ia s $ * # s t m < k -o m ft m ft m ® r / 19 - > 

20 *X-yA [6] T^$tl^m%^SJ) <fc, JMISSM 

nm^Am&mikiztf^T&mm&T v -KTsfrft^v & (-je^ [7] 
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f§y7i-;V3-F^')Al (mt>, -Jft5£ [12] TS$n« 

io ft, mmmt&mz&wtznz-ymK^mzt^muvvTs mi 

15 . HIM 

p-fc FD + yXf k> 84.1g, X^l/> 20.8g2fetf7#U;Hft tert- 
7^;V 12.8g £-f 7 7n/W-;V400mLfc*jg¥U ^n};7V't:'x< 

20 y^^n- b u;i/ i4.ig £»ug*M^T 8o*ct? 6 i$MKjs$i*fco 

ML'T, WM*^©^'J (p-kFD + yXfV>/Xfk>/r 
^ U tert-^^;i/) 95g£f#£ 0 #6nfc*i^^^'j7-ltL 

25 3M!fcfttf7£ U;UK tert-^^^mffiCD*filcHl*tt» 1 3 CNMR ©I£g 
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#^*(Mw)fcJ:*5J 10,000, ^f:S(Mw/Mn)«l5 1.9 T$ o fc. 

#U (p- h H n ^ f V >/p-^ f f w >/T ^ u ;n 

tert-7^;V) <D^J& 
5 ±fB^^M 1 ®X^l^>^ p-^^;PX^^> 23.6 g fcftfcfcEiWtt 

yXfl/^p-ZfJ^fl^^^ U;PK tert-7*^) 96g£#fc 0 # 
10 ©S^JtM, 13 CNMR OStfJg&Hfr 7:2:1 T&o&o 

sifejiss^e., *a^#©m*¥^^^*(Mw)^^' 10,500, 

(Mw/Mn)ttl5 1.85 TSofc, 

#L) (p-tFP + yXf^>/Xfk>/7i"JJH 1-7^7 
15" >^;i/) CQ-B-^rg 

p-kFn + i/^f l/> 87.7g, 7^]/> 18.7g &tf7£U;H& 1-7 
^V>^;l/ 18.6g£-f yyn/V-JV 400mL fcjfifffiU 2,2'- 

£ : V-601] 10.0g£SsftlU Sgft^T 80°CT 6 B# RO £ Jfc £ it: )fc „ £ 
20 ffc&, MMJSM^tK lOL^^EALT^^^ii:, f/rffiii§ll£M, Mffi 
'Mbt. tt*Bftt&*fi©#U (p-kFu^yXfP^fl/^y^ 

tfcB:«T^U;V» l-T^-T>5 : -^^|i©«j^J:b$«, 13 CNMR 0W£ 
25 tt*^&*973:18:9'T*ofc. ^'JXf l/>§if ilfc *7*;V 
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¥i%ft=¥-M(Mw)\tm 9,80(K 7>flt^(Mw/Mn)te|$ 1.80 &o&„ 
' 4 y7i-H4,6- h U ;< 3S>1/ 7 x X ;i/ X ;i/ * X ^/ A 

5 600mLfc«i#b&«, ^nDb!J^?JVy7>31.5gSaAbfc„^^ 
\Z, «k 0 2-^P^EyA ->^l/> 60gRtXv^^5>^A 4.70g^SW 

. SLfc^'J-t-Mi^, ^TTfjfTbfciL IrI fiST* 3 B# R jS 
^itfeo EJfcfc7«, ttEJSttfc 24%^ft*^®*^« 480mL £0- 
5tTlTb, Hi3h;i/X> 600mL ^AlT»Lfc. # 
10 12%JMb#*£*}g?g 120mLT2|il^tBbT*Jit^ 

^izmt^^Uy 480mL T 3 Eft ffi L fc 0 f#&n&^88Jl 

xX;i/-2,4,6-h U ^fJk7i^XW-7A7 , D7^ H 22. Og 

15 Hl^C : 199~200°C 

1 HNMR(CDC1 3 ) <5ppm : 2.36(6H, s, CH 3 X 2), 2.43(3H, s, CH 3 ), 
7.21(2H,7.69-7.74(4H, m, Ar-H), 7.75-7.79(6H, m, Ar-H) 
(2)±fH(l)Tf#e ) nrc> 5 7x-;i/-2 ; 4 ; 6- h U ^f^7x-J|/7sJV*n f 7 

A^nv-r F i9.3g(0.05iJP)*^^/-;P loomL fcig&u 

20.9 g (0.065 tjio^inx., smtt4B#f^#kjS£# fco Kjsm, MR 
mm^mmv, m-z^* womhRzsmh^^uy ioomL ^auti 

*f\ #*Lfe 0 #8IL&W8SJi£#]RU *«£(100mLXl, 50mLXl) 
ft, «MgS0 4 «uL ffi*fc8J£*S«m, MffiHttbT, 
25 ft 0 3? 7 xn;i/-2,4,6- h U /^^x^XJ^-DA ^>^7;y^" 
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&. wtm^m l. ©i»^R^NMR0sisite*sKTfc^*r. 

: 132~133°C 

1 HNMR(CDC1 3 ) <5ppm : 2.31(6H, s, CH 3 X2)> 2.41(3H, s, CH 3 ), 
7.08(2H, s, Ar-H), 7.50-7.51 (4H, s, Ar-H)s 7.63-7.82(6H, m, Ar-H) 

MW4 0(i)« eog fty^u^^y^ > 47.3g 

ft&fc&ft«£j£M4 0(l)<hR$K:£ji&, Mill, SfiMH© HJ 

^x-;i/x;i/^n^A^a^^ F 20.2g£#fc D II 
10 rXNMR©S!i^^M^^Tt^-r 0 

M : 288-290°C 

1 HNMR(CDC1 3 ) <5 ppm : 7.72-7.89(15H, m, Ar-H) 
(2)±afl(l)lf#6nfc b U 7x-JVXJ^^9A^DY'f F 17.2g(0.05 

15 20.9g(0.065 t*)t<£ffl^T^^^4(D(2)tP1IICS.jS, illbT, * 

i9.ig^#fc 0 t#e>nfc^^^m%^^J2 tufco m^^m 

1 HNMR(CDC1 3 ) 5 ppm : 7.25-7.80(15H, m, Ar-H) 
20 6-11 

±&H^^M4(D^f^?^^2pi;T*fg0^t^§#am%^^j 
3~s) %&$Lrc a mzntc&mm£m<Dm&%i : umi \z*? B 



WO 03/007079 



PCT/JP02/06218 



50 



mi 







9MB- BUI 


1HNMR(CDCI 3 ) <Sppm 


6 

(SH8l±jW 

3) 




flHtfe* 


2.30C6H, s, CH 3 x2). 2.40(3H, s, CH 3 ), 
7.13-7.29(4H, m, Ar-Hk 7.62-7 J1(10H, 
m, Ar-H) s 8.02(1H,s, Ar-H) 


4) 


v7i=.;i/-2,4,6-r- i) tTJUx. 
—)\,7,)\,t-—'0-U 


(74zh>frt>B 

tut) 


2.31 (6H, s, CH 3 X 2). 2.40(3H, s, CH 3 ). 
7.1 7(2H, s, Ar-H) s 7.37-7.39(1 H, d, Ar- 
H) s 7.48-7.50(1 H, % d,Ar-H) s 7.62- ' 
7.73(1 OH, m,Ar-H), 8.05-8.07(1 H, d,Ar- 
H). 8.1 3(1 H. sAr-H) 


8 

5) 


-;ux;i//-t^=.^A 

3-~ h □ 'Otf^Tj UT^*— h 




2.33(6H, s, CH3 x 2), 2.41 (3H, s,CH 3 ), 
7.19(2H, s, Ar-H), 7.43-7.47 (1H, t, Ar- 
H). 7.63-7.75(1 OH, m,Ar-H). 8.03- 
8.10(2H, d,Ar-H), 8.23-8.25(1 H, d,Ar- 
HX 8.64(1 H, s,Ar-H) 


9 

6) 


2,5-$??pn'<:/-tf:>;uu* 
*-h 




7.15(1H,d,Ar-H). 7.27(1 H,d Ar-H). 
7.65-7.80(1 5H,m Ar-H) . 8.1 1 (1 H.s.Ar- 
H) 


10 

7) 




sees 

127-128°C 


7.61-7.69(16H, m,Ar-HX 8.36(2H,s, Ar- 
H) 


11 

8) 


t?7x-;u-4-^;U7x-;i/X 




2.47(3H, s, CH 3 ), 7.48-7.50(2H, d,Ar- 
HX 7.66-7.76(1 2H, m,Ar-H) 



M« 1 2 #U (p-t Fa*yXfl/>/ p-tert-7> + ^X^l/>) 
p-7ir b^>7^l/> 56.7g t p-tert-7 h V > 26. 4g t % 

5 -1- 7 400mL u St :nt 2,2'-7 7fcf* (2-^ 

;vyntf^>m^^;i/) CMIMicii (ft) : v-eoi] 8.3 

10L ■t'taAbT&J^l^ *ffflft<£jft^Ufc. f#£>tafe 
450ml iC»L7cma5%T- h^^^^T^^n^A 
10 h FD + y H7]C^^ 234g ^ftALT, » L 4 l«>»T fcS 

mrnvrco mmmLx, a&f&*ii©tfu (p-tFn+yx 

^U>/v-tert-y*h^yX^U» 42.6g£f#fc 0 # Sn^iBfiS* U ^ 
15 -A 1 thTdo 3fev>T, #U t-a 1 fcfcfr* p-t Fn^yX?l/># 
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iiLt v-tevt-7h*i/7>^U>mti(DM)$tt,mte, 13 CNMR mfefrb® 
7:3T*^L £fe, #'J7f ^>^i?t bW/^^I-i/a > 

9,500, ^®S(Mw/Mn)«l9 1.75 T&ofe, 
5 #U (p-fc FD + 5/X?V>/ p-tert-7h^>#;i^x;V 

#U(p-t H n 1/ >)[H *f Si¥^^f i(Mw) $J 

15,000: #1RS(Mw/Mn) $J 1.05]50.0g ^fflf^ 250ml fcl8fl?U 
C-Kfy tert-T^Ji/ 14.8gRtftf L) i? > ll.Og&^flHU s 

, b> 250ml M7"feb>^7X SL^fcSEAU *S£|£;&t 

vX^V->7p-tert-7 h^y^JV^-JVt^rvXf V» 50.8g 
#5n&JSS^'jT-A2 £Lfe 0 jRiJ'7-A2 p-fc: Hn^ 

J&ltmt, 13 CNMR »l€^6»9 85 : 15 t^L ^'JXfk> 
£ t fey ;i/ A- 5 X- v a > 7 n v h 7* 7 7 f e, # U t 

-A 2 ©Ii¥^$}fI(Mw)ttH 16,500, #M(Mw/Mn)te^ 1.05 T 

S> O fee 

20 MiH y7x^Jl/3-F->)A / t7JktD7^>XJ^*^- 

^7x^JP3-F^7A 7*n?-f H 3.6ig(o.oi "EJ^RZSMikm 

1.62g(0.007 =E)l>)%*? S-JV 100ml fc!$8 SST 2 R#KflS#£ 
jS$-&fe 0 f:!:;t7J^D7^>X>*>| 4.2g(0.014 ^ 

25 JV)Stfil?ITb, ^figi!2^F B 11#gjS§tfc„ ffSftfeSJ^Sr 
ilit, MffiML, ^-CD@g6.4g^^^A^nTh [7 3-^1/ C-200, 
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- PX>7A ;t7JWn^>XJl/*^b(D*MI 4.6g £#fco 

5 : 85-86°C 

1 HNMR(DMSO-d 6 ) 5 ppm : 7.43~7.47(4H, t, Ar-H), 7.59~7.63(2H, t, 
Ar-H), 7.98~8.00(4H, t, Ar-H) 

1 5 v?-p-b U )VB- Fx>7 A ;t7JWn7*^>XJV*^ 

10 (1) MTKSm 68.4g(0.67 =EJV)t Ml/X> 33.2g(0.36 ^;V)££i|-£\ ^ 
ML, 5°C^TtLT, ^Htcatf^&ft U 7 A 32.1g(0.15 ; E;V)£:» 
bfc, ff^nfelg-g-^^fc, te 7 ]cg^ 34.2g(0.33 =E)V)\ZWkM 

M 38.5g(0.39^;P)£ 20t^TTMT^1=rt'Tf#£nfcM£>-5~5 t C 

15 20-25^ fc<f£%&^£> 4P#r H m#MjS^itfe 0 MSjSJM 

££?&T-£#ce&, 25t:&T v Cfl5#L 112.5ml «Tbfc 0 
& H > MS J»$t S -f V 7' D fcf JS/X - x ;i/ T*» (35ml X 2) b tzM \Z , 
<i V7°0 \fJ\>7)Va-)l> 25ml SSAl, ICMth'J7A*jSS 
(NaBr 15.4g/H 2 0 37.5ml)£MT?&TL&. ^MT 30 

20 Lfctt, #TfflH£3aj&, 7K?5fe(60mlXl), -f V 7° D b°;V7;V3 -Jl/#c#- 
(25mlXl), iffg|LTy-p-b U j|/3-F-7A 7D7^ H 33. 4g © 

^NMRCDMSO-de) 5 ppm : 2.33(6H, s, CH 3 ), 7.13~7.15(4H, d, Ar- 
H), 7.83~7.85(4H, d, Ar-H) 
25 (2)±fH(l)7?f#fev-p-> U;V3- 7*07^ H 5.85g(0.015 ^ 

;iOR#&fc$s 2.43g(o.oio5 isomi 
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m 6.3 g (o.o2i t;i/)*aALttfii? 2 mmmwBifoLfzo m 

n-yjV C-200, U>/ ;-)l=9/l(y/v)l T?#m 

B 2 ©a*R^NMR©||iJ^^S^MTt^1-o 
: 104- 105X3 

^NMRCDMSO-de) a ppm : 2.39(6H, s, CH 3 X2), 7.25-7.26(4H, d, 
10 Ar-H), 7.83-7. 85(4H, d,Ar-H) 

1 6 y7i^3-F = ^A <>?7)V^UK>¥>X)l>* 

y7x-;V3-F"^A ^07^f F 3.8g(0.012 ; &;K)£7.k40mlM 

15 >7A^4.8g(0.015 ^JV^X^/UU^JVA 8ml SttLifiT4^fffift 
#£jft£i*£o 4B# WKDMWvm, *r£lZ*& J-)}/ 35ml ^SAbl 

it i n#ra«KjS£#fco f#e>nfcKj«fc#ntt#;i'A 30ml 

A, «#L&&, ftfi, MLTtil^Ml/, *«fe'(50mlX6)&«£E 
iiUfe.f0M&*7^^D7 h^IBC^n-^ C-200,|§« : 

20 Mik *?-V> / J -;i/=9/i(v/v)] Lt^7x^ ^>-^7;P^n 
^>if>x;i/*^- hoftgffitt* l.og £#fco#stifcf£ii£g£fi!£ 

MB 3 tVTc.mm^MB 3 (Dm^ZSNUROM^^UTlZ^to 
m& 163-17CC 

^NMRCDMSO-de) 5 ppm : 7.51~7.55(4H, t, Ar-H), 7.65-7.67(2H, d, 
25 Ar-H), 8.23 — 8.25(4H, t, Ar-H) 
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£fi£flU5(l)Tf#&^-p-h U;P3-Hn^7A ^DYi" H 4.3g(0.011 
^WRXfiWtfcm l.lSgiO.OOS^Jl) &*$J—)V 110ml ^MMbSjfiT 
2 R#r«#KjS£Ufco ^fc^©!l^^^, ^>^7JV."tD^>if >X 
5 ;V*>mxb^^^Jl'T> ; e^ r >A^4.8g(0.015 ; E;l/)Sr7K lOOmHC^ 

Mil 3.o g (o.o3^;i/)^aAmMj±MfibT#^nfc@7#^^mira 

^I/> lOOmlRtf* 100ml A b 1 NJ b fc . *0«, ^ £ ^ 

zsfmmzmmL, mm, MtttiisMb, 7j<^(50mix4.)bfe 
m [yn-^ c-2oo, mmm.:mt*^u>/*? ;-)i=9/i(v/v)i 

15 iiJSI§m^^Tfc^To 
M : 125~135°C 

1 HNMR(DMSO-d 6 ) <5 ppm : 2.36(6H, s/CH 3 X2), 7.17~7.19(4H, d, 
Ar-H), 7.84~7.86(4H, d,Ar-H) 

20 TEofflfifefrS/SS Mflj&tf£Mbfco 
S2 





MM 


tK'J (p-t KP^vX^U>/7.^L/>/7?U ;U^tert-^ 
W)(^°UT-1) 


6.0g 




0.3g 




0.01 g 




0-1 ft 




60.0* 
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WTs y o.i Mm (D^yy^yy ^ jv^-r-MMh, ~>u u 

>S«±tXt!>3-hL^ l 130°C90#f§1*y h7>-h±T7> 
^-^L, EJ¥ 0.3Mm (DVi?Z hm&mco O^T EB SSI (M 
5 f!J±50keV) TiMSTTJ!iftb/^-->£itHLfco 5fc^Tl20'C60 

fdcbfco ^0^1, 6.2/xC/cm 2 ©iSt lOOnm L&S(1.0 M m L&S)/\° 9 
->^#6tlfco Sfc* gS||1f*of:. lOOnmL&S 

10 /V^ - > t O i^I'S 6%T S o . 

mmm 2 

S3 





11 


7KU(p-tKP^i>X^U>/X5 1 b>/T'>U>'Ulgtert-^;U)(7K 


6.0g 


(@g#g±£lj2) 


0.3g 




0.01 R 




0.1g 




60.0g 



15 ±m<oi'i?x bimm^mmvxmmM 1 tmm\zLTK*->&m 

£flofc. 4.0m C/cm 2 (Dilt lOOnm L&S(0.lMm L&S) 

^tco ^ lOOnmL&S - y^ (DU^t^mt 5%T^^7Co 

20 TSBon^^s^^ix^^ bMm^mmhTc. 
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S4 



mm 


H 


(tK'JT-1) 


6.0g 


K>^XJU**-KItfg±3l]3) 


0.3g 




0.01k 




0.1g 




60.0g 



fefrofc. 7.2m C/cm 2 0iST lOOnm L&S A°^->^#S> 

S5 





11 


/K'J (p-t Kn 'J ;H£tert-?>;u) 

(tf'jT-l ) 


6.0g 


p^;u-o^>x;u^-h mmmu) 


0.3g 


vv^P'sJrvjM^UTS^ 


0.01 g 




0.1 g 


^PtVV^'Jzi-^^^^x-^^y-izx-H 


60.0k 



Sffofc. 7.2/iC/cm 2 <D^T lOOnmL&S A°^~>^f#£> 
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i6 



mm 


n 




6.0g 


V-?3L-)\,-2A$-W*=F)lZ>3L-)lX)\,T\s-^M, Z~-hUK 


0.3g 




0.01 g 




0.1 g 




60.0g 



^ff^fco ^©MJH:, 7.2/zC/cm 2 ©1ST lOOnm L&S — >ifift 5 

mmm 6 ; 
t ps (d m. ^ ^ *> & % v v 7, v a m m £ m m l & „ 

" *7 





as 


7K l J(p-tKP^F-vX^L'>/X^U>/T^ , J;Hltert-^;U) 


6.0g 


h'j^x=;ux;u/N^^ix 2,5-v<7PP^>-tf>x;U/lN^-h 


0.3g 


vv^p^3pvju^ju75> 


0.01 g 


>y*^Wy-^>^^®;St4^J [ TfrjKa] 


0.1k 


^ptvvyjp-^^y^^^x-^^T-fex-h 


60.0g 



10 ±IB©l/> ? X bi^SfffiLT^ 1 tPI«CLT/^->^ 
^ffofec ^(Dffigk, 3.2/xC/cm 2 OiSt HOnm L&S /"sty— >7^t# S> 
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mm 


If 


(tK'Jt-i) 


6.0g 




0.3g 




0.0 1g 




0.1g 




60.0g 



^frofco 4.2/zC/cm 2 <2«T lOOnm L&S A;?- >&& 5 

«M 8 



S9 



HA 


** 




6.0g 


v^x^;u-2,4,6-h'J^;u7x-;ux;u^^A ^>$?;u 
^p^-tfi/TjM-^-H (KfS^SJD 


0.1 g 


MJ^i-jutjutI^a ^b^M-p^-tfbTju**- 
h <K5g±8]2) 


0.2g 


^v^p^vJMf^UTSb 


0.01 g 




0.1 K 


^Ptfb^^'jp— ;u^e/^^;ux— T-;uT-trr— h 


60.0g 



io ±m<DUi?x vumhit&mhTmMm i £M^uta^~>^i& 

Sfrofc. ^-©|gm> 5.2^C/cm 2 (Dm&T 80nm L&S/^->^#5 

nfc. £fc> for^ttt. sajijnjiofc. ^ ioonm l&s 
15 Tmnm&ftb&zi'itxhw.j&m&mnLrco 
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. S10 



mat 


It 


U (p- t K □ 4 vXf b>/p- WUXT b>/T^ U ;H£tert- 

?>;u) (tK'Jt-2) 


6.0g 


v7i-;u-2A6-HJ^;i/^^ju;uu7tx-^A ^>£?;u 


0.1g 


h (l£fg±£i]2) 


0.2g 


vi^P^rvJUj^JUT^ 


0.02g 




0.1* 


^Pt 0 U>^UP-;U^/^UX-^;U7-irf-h 


40.0g 




20.0g 



Sfrofc. ^©MJI, 5.0/xC/cm 2 Olgt80nmL&S/^->W#5 
HiSM 1 0 



m 1 1 





Ilfi 


tK'J (p-tKn^>x^b>/x^b>/T<7'J;uSt i-7^'t>^ 


6.0g 




0.1 g 


(l£S§£3«2) 


0.2g 




0.02g 


>yfl#^/-tf v^f?-® Sttftl [Wis,] 


0.1 g 


^PtV^yjP-^^y^^x-^^T-tr-r-h 


40.0g 


^PtW^Mn-yu^y^n-^u 


20.0g 



10 ±tH©l/^X bUJ&to&mHLT&MMl tmm\zLT.n?->Mfc 
Sffofc. 5.5/zC/cm 2 OiST80nm L&S/^->MS 

HJtiM 1 i 
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112 



mm 


Em 


7K'J(p-tKP^>X^U>/X^b>/T^U;U^tert-^;U) 


6.0g 


>x;u**-Kii3i§££iJ8) 


0.3g 




0.005g 




0.1* 




60.0g 



Sfrofc. 7.4^C/cm 2 100nmL&S/1**->**#5 

5 tlfc. £&, ^CJgttli, 6g||t^fc. lOOnm L&S /\ 0 ^- 

mmm 1 2 



il3 





If 




6.0g 


v7'x-;u-4->5 1 ;u7x^;ux;u^'t7A^>^;u7|-p^> 


0.1 5g 


h'j^x-^xyu^^A 2,5-v^pn^>-tf>x;u**— h 

(|g#g££lJ6) 


0.1 5g 




0.01g 




0.1* 




60.0g 



^ffofe. *Ojg*, 5.8/iC/cm 2 ©igt 80nm L&S A°^->^#6 
^JSM 1 3 

15 TfttDUf&ftbi&Z kyX M&j&toSWKLfc. 
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S14 



mm 


11 


tKU (p-t Kp * vXf b>/7^ U>/T^ 'J ;Hfetert-^;u) 


6.0g 




0.1 5g 


h | j7i-;ux;i//iN-H7A3,5-v-h'j^;^p^^;u^>'tf> 


0.1 5g 


v^p^v;u^;ut5> 


0.01 g 




0.1 R 




60.0g 



£fifofc 0 ^©ISH, 5.2MC/cm 2 ©iST 80nm L&S;^->^#e 
5 ftfc. Sfc, ^<£«£«, &£JgJgT!*o&. 



^J8M 1 4 



1 5 





MS: 


tK'J (p-tKpJF-vX^b>/p-^^;bX^b>/7^U;uMtert-^ 


6.0g 


v^x-;u-2,4,6-h'J>^;u7x-;u7.;U7jv^^A 3-h'J7;M-p 


O.lg 


h 1 J^x-;i,x;U7h-0i*^>^^;u^-P'<>€>x^7iN^— h 

(l£3g£3lj2) 


0.2g 


vV^P^^>^>^;UT5> 


0.01 E 




0.1k 




60.0g 



Sffofc. 5.0wC/cm 2 €igT80nm L&S/^->^#5 

«M 1 5, 

15 Tmmmfrzmzu^xbmj&m&mmLfro 
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mi 6 





Mm 


m (p-tKP^-vX^b>/X^U>/T^'J;bittert-^JU) ) 


6.0g 


v7irju-2A6-HJ^;b?:i:rju;ub7twOA K^yj^n^yifyxjit^- 
h (K5S£&J1) 


0.2g 




0.1 g 




0.01g 




0.1 g 


7Pt Ua— JU^y^UX— rJUT-trf-— h 


eo.og 



lOOnm L&S(0.lMm L&S)^iibfc, /^->f tfcSlffifTS^ 

©ISI (6.2 11 C/cm 2 )t&®lLTm&ftmiiLT^Z> 
lOOnm L&S A°^~>T©@^$Ste 7%t^ofco 
10 1 6 

SI 7 





11 


■J 7-1) 


6.0g 


h(it»4JB7) 


0.2g 


5?- P -Hj;ua— yi-7)lj-ny$yx)i7\s*-b(^§% 
±MB2) 


0.1g 




0.01 g 




0.1 g 


^PtfbV^'Un— ju^y^n— -T^T-b-f— H 


60.0g 



15 Sffofc. 2.2//C/cm 2 ©JtgT lOOnm L&S(0.Um L&S) 

.£Mibfc„ /^->^*Kfc«f£JgJ&T&o&. I8K lOOnm L&S 
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mnm 1 7 
m. 1 8 



mm 


11 


m (p-tKP JrvXfb^/XfU^/T^'J ;Httert~?'5^l/) (tK'JV-1 ) 


6.0g 


^x^jb-2,4,6-h-'j> ; f;u^x^;u7>;u7tvn't7i a , /0^;u^-a-<>if>x;u^>-h 


0.1 g 




0.1g 




0.1 g 




0.01 g 




0.1 g 


^Pt :b>9 r «J:a— fl^^jH— rjuytz^-H 


60.0g 



5 ±.m<DUisx hm.mm^mmhxmmm 1 i^ii:Li/^->M 



^fTofco -?:<Z)f£Ji^ 2.8wC/cm 2 ©lgT 80nm L&S(0.08 H m L&S) 
Mbfco A°^->^«feS^m^Tfeofe 0 IP'S, m^^^JB 3 (3 
-F-^Afi) S^JnbTV^^HJI^8 (5.2AiC/cm 2 ) 
L-TS8£j&*fa-kLTV>S£ t&ftfrvtco lOOnm L&S A°^->T 
10 (Dg^^Stt 7%T&^7c 0 
1 8 



HI 9 



mm 


SS 


tK'J (p-tKP+^^I^WX^bWT^'J-fUgtert-^^) (tKU V-1 ) 


5.0g 


tK'J (p-tFP+i/X^b>/ D-tert-^'h^^^^^-^^-^vX^bV) (tK'J V-A1 ) 


1.0k 


<K5i£*«Ji) 


0.3g 


v^>?P^iWUWUT5> 


0-01 g 




0.1k 


^■pbfu^'Ja— ;u*/^/n-^;i/7-bT— h 


60.0g 



^ff^feo ^0^1, 6.4/iC/cm 2 ©lgl! lOOnm L&S(0.1/i m L&S) 
£^§lL-fc 0 /^->it%ISl»T^ofe. 1^ lOOnm L&S 
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»M 19 

5 Tmmmfrzi&z>u>>x hm^m^mmvrc. 



120 



ME 


ss 


*"U(D-tKP+vX^b>/X^U>/T^'J;UMtert-^^;b) (tK'JT-1 ) 


6.0g 


(p-tKP+vX^b^ p-tert-^>drvX^b» OK'J^-AI ) 


1.0g 


#J2) 


0.3g 




0.01 g 




0.1 g 


^ptv^^'jp-jb^yyT^i-^^y-fex-h 


60.0g 



£ ffo fee 4.6C/cm 2 ©iST100nmL&S(0.1/imL&S)^i 
10 ■ flfebfc, /^-»6lttt>SS«j|?ftofc. lOOnm L&S/^-> 
T©§t7^S« 17%T&ofc, SP£, #UT-A 1 £MbTV>&V^ 
Jfi^2©flS^ft (5%) tit^L/T^Cffi^te^bTViS^t^^ 

&%09 2 0 

H2 1 





11 


tK'J (p-tKP^X^b^/X^U^/T^'JyUttert-^^yU) (tK'JT— 1 ) 


5.0g 


jH'J (p-fcKn^v7.^b>/ p-tert-^h^v^;i/7jf- ;i,t4yxfb» 

(tK'J V-A2) 


1.0g 


v^i-JU-aAS-HJ^UTJi-JUTJM-x-^A '<>$:7;M-P'<>-tf> 


0.2g 


b'J7i-;u7JU*-^A ^>^7;u^-p^>-tf>x;u^-h(M^ij 

2) 


0.1 g 




0.01 g 




0.1g 




60.0g 
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^tf^feo ^©fcgH, 5.6/zC/cm 2 OitT 80nm L&S(0.08/zm L&S) 
ZMmVtCo /^->Mfefi^T$9fc. lOOnm L&S 
">T©g^^S« 18%TSofeo IPS, #DT-A2 £*iHUTV*& 
V^JfiM8 Ofll3te*ffi (8 %) fcMsKLTiK^LT^S Z. ttfttfr^Tco 
5 Hi#g#!l 2 1 

S22 





mm. 


/K'J (p-tKP^i/X^b>/7.^U>/7^'j;U^tert-7^;U) (tK'J 7-1 ) 


5.0g 


/K'J (p-t RndrV7^b>/ p-tert-?MrvX^U» (*"U V~A1 ) 


1.0g 




0.2g 




0.1 g 




0.1? 




0.01r 




60.0g 



£fro£. (D^nl|> 2.4^C/cm 2 ©ii^T lOOnm L&S(0.1^m L&S) 
<H?(tbfco /^->Mfegl«T*ofc, ftKK lOOnm L&S 
- >T© if « 17%T IP%, #ij7-AlRtf»3g4aB 

1 (3-F~£A:&) S*iPbTVi3S:V^JSMl 1 ©iB*(«fi5S : 7.4m 
15 C/cm 2 , it^M 8%)£JtttbT«S£*<l*]±U gtftl&fi fe 1*1 ± b T tr* 

ilM 2 2 
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3 



mm 


mm 


tfi) (p-tKP JrvX^b>/X^b>/7<7iJ;UMtert-^;U) (/K'J^— 1 ) 


6.0s 


7tN U| J(p-tFP^v7.^U>/ p-tert-^'h^v^yU/H-JbTf-^-vX^U^) (/ff'JV— A2) 


1.0g 




0.2g 


v-p-h'j/ua-K-^A ^>^7;^p^>^>x^7t-v^-h (KfSS9JB4) 


0.1 g 


vv^P^V/L^T^TSl/ 


0.01g 




0.1 g 




60.0g 



5 £frofc. ^<D^^ 2.2 u C/cm 2 ©1ST lOOnm L&S(0.1/im L&S) 
£Mbfc 0 /^->JBJKfcH£JEj3T?i&o&. lOOnm L&S A* 
->T©»3fc$Ste 18%T&ofc 0 IP"fe, # 1 JV-A2MI^££l]B- 
4 (3- F-£A*)£*mbT^fc^£ife0! 2 ft: 4.0 u C/cm 2 , 

*ft$ft 5%)fcJfc«L.TJS&#ffl±U IMfe^±tT^§^t^ 
10 o fee 

^IM2 3 

S24 ■ 





11 




5.0g 




1.0g 


(KJS49I1) 


0.1 g 




0.1g 


v7x^;ua-K-^A /+7;u*p?3>x;u**-Ki£fg£»lBi ) 


0.1 g 




0.01 g 




0.1 g 


^PfbVyja-^^/^UX— x;UT-t?x— h 


60.0g 



15 ±m(Duz?z hMMLtM i tmmz.LTn$-yfm 

^fr^fcc 3.0 m C/cm 2 ©JiJtT 80nm L&S(0.08^m L&S) 

£Mbfc 0 ^ lOOnm L&S 

~>T0«ft*Sftfci2O%T&^fc. IPS, #'JY-A 2 £^#qL-Tl>& 
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mmm 2 4 



S2 5 





MM 


/H'J (p-tFn+vX^b>/X^l>>/7^'j;Httert-^U) (tK'Jv-1 ) 


5.0g 


/^(p-tRP^vX^b^/ p-tert-^h^F^jU/K-yU^-^rvX^Ly^) (tK'JV-A2) 


1.0g 




0.1 g 




0.1 E 


v-p-Hj;ua-K^A /^3>;i/*p?$>x;i,**-kK#§£3i]b2) 


0.1k 


p ^^>;u^t;uts> 


0.01r 




0.1k 




60.0k 



5 ±fE<z)i/vx hMf^fffliTtii 1 tmm^vxn^-ym^ 

Sfrofc. ^(Dm$k, 3.4mC/cbi 2 ©iSt 80nm L&S(0.08//m L&S) 
§fl¥&U-ifco /1*->^ftfc&&$6J£T2&o;fco lOOnm L&S A"^ 
->T©|«gS 18%T*ofco IP'S, ±|EI§^«, M^^ntfl/ 
>^U ^fJPX-T^7tf- N^ffl^TV^^Jg^ 23 £ 

itmm 1 

4 tmmojjmzm-Dx^i&Ltco ■ 



S26 





tt 




6.0s 




0.3g 




0.01 ff 




0.1s 




60.0* 
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%ftz>rc, -^©^H, 2.2 fi C/cm 2 OiST 150nm L&S — >/^f# 6 



5 2 
H2 7 





11 




6.0s 
0.3g 


^f^wy-tf-^SMSta-aj c miss] 


0.01s 
0.1 g 
60.0s 



£frofc„ ^-©^^> 8.8/iC/cm 2 <7)J§gT 150nmL&S/\°^->fef#£> 
3 

S28 







^ , J(p-tKPJrV7.^b>/7.^b>/T^ , J;b^tert-^^) 


6.0s 




0.3g 


i?S^P^:W[^;UT$> 


0.01s 




0.1 B 


^ptV^^'J^-^^E/^yux-T-^T-trf— h 


60.0s 



15 ^frofeo ^©MS, 3.2jaC/cm 2 ©SffcT? 150nm L&S /I*- >&# 6 
tfc«M4 
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S29 



mm 




*" l J(p-tKa^vx^ 1 i>>/x^b>/7'^U;HStert-^>;u) 


6.0g 




0.3g 




0.01g 


>ySt#*/-;i->^®sf£3ij [ mps n a n ] 


O.lg 




60.0g 



&fr~Dt£ 0 *t(Dm$k, 13.8MC/cm 2 (Dm&r 150nm L&S fcfcMfctH*?" 

JfcftM 5 

S30 





It 


/KUCp-tKP^rvXTbWX^bV/T^UJUttert-^U) 






0.3g 




0.01 g 




0.1 g 




60.0g 



10 Sfrofc. ^-©fitm, 3.4^ C/cm 2 OfflR&T 120nm L&S /1*->&#E» 
ffct£M 6 
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S3 1 



mm 


11 


7t< l J(p-tKPJf-vX^b>/X ; fU>/T^'J;UMtert-^ J ;U) 


6.0s 




0.3k 




0.01 * 




0.1k 


^□t 0 b>^U3— JU^^H— "f^Y^—V 


60.0k 



Sff-afc. 5.0/1 C/cm 2 0 ifiT 120nm L&S A^->£f#S 

5 T^^&T&ofc, 

tt&M 7 
S3 2 





Mm 




6.0k 


p^^x^^-h 


0.3g 




0.01k 




0.1k 


^Ptb^'J^-JU^^Ux-x^Z-fe-T-h 


60.0k 



10 SrffofCo *OJie*, 8.4/tC/cm 2 OiiftT 120nm L&S A°#- >£# & 
Jt«09 8 
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S3 3 



mm 


II 




6.0k 




0.3g 




0.01k 


■?"Mtt/=-*>%&W%&M [rfirSRS] 


0.1k 




60.0k 



^fr^fcc 9.0;iC/cm 2 ©JfiST? 150nmL&S 

5 &*e*o&o 

S3 4 







7KU(p-tKP^v7.^U>/7>Tb>/7^U;U^tert-3?>;U) 


6.0g 


v?i-JU-2A6-MJ^;U:7i-;U7JU*-^A 


0.3g 


^>^p^v/u>t;i/75> 


0.01k 


7>y^^^y-^->^#H;S14f U [rf?IKn a n] 


0.1 K 


^peu>^U3-ji/t^f;i/x-fji/7tf-h 


60.0k 



10 ^ffofeo 8.2^C/cm 2 120nrnL&S 

IfcMtM 1 0 
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S3 5 



mm 


11 


7|*U(p-fcKa*S/X^b>/X*L/>/7£U;U®frer1r?*;U) 


6.0g 




0.3g 




0.01 g 


>yfl#^/-3-:^M;St4£i| [ rfr SE n H n ] 


0.1s 




60.0g 



^ft-ofCo ^<DM$k, 9.2m C/cm 2 (Dill? 120nm L&S > S 

5 HT&ofc 

ttttfcl 11 
S3 6 





as 


^•J(p-tKP^vX^lv>/X^b>/T^>j;U^tert-^U) 


6.0g 




0.3g 


vv^p^+v;u>t;1/T5> 


0.01 g 




0.1 g 


^Pt°b>^Ua-jU^y^;bx-^;UT-tr^-h 


60.0g 



10 £fro£ = f©^, 9.2MC/cm 2 120nmL&S 
ft$M 1 2 
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S3 7 





Sfi 


7KU(p-tKP+*>Xf 1 b>/p-tart-^h^-*>*;U7t?-;u^-+*>X5 1 b 

» = 67/33 ; Mw 20,500 ; Mw/Mn 1.10] 


6.0g 




0.3g 




0.01 p 


^M^y-^-y^m>mm [mis n ° B ] 


0.1 S 




60.0g 



£fr-=>£o -^©fS^ 4.4MC/cm 2 ©Igt 120nmL&S /^->£#£ 
Jt«09 1 3 



S3 8 





MM 


7KU(p-tKP^rvX^b>/p-tert-^h+i>X ; ? t L^» 
[*if£M= 65/35 ; Mw 20,300 ; Mw/Mn 1.10] 


6.0g 




0.3g 




0.01 g 


>;/5Slt^-*>^®;£143i] [rtJPIp° n ] 


0.1 B 




60.0 £ 



10 ^rffofec 3.6m C/cm 2 ©igT 120nm L&S >§# £> 

tt&M 1 4 
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S3 9 



mm 




7ls'J(p-1-xh^>xh+vX^b>/p-tKn^vX^b> 

/p-tert-^h+vX^U» 

=24/66/10 : Mw 20.500; Mw/Mn 1.10] 


6.0g 


v^x^ju^Ae-hU^u^x^TjUTft-^A -os^u 

;f P^>Hf>7JU7f%*— h 


0.3g 


VV"7P^^>JU^JUTS> 


0.01 g 




0.1g 


^PtV^'Ua-jMEy^bx-xJbT-tr^-h 


60.0g 



Sfr^fc. ^©Mll, 5.4/xC/cm 2 ©iiST 120nm L&S - > £> 

it&M 1 5 
^4 0 





It 


TK'JCp-tKP+vX^bWXTbWT^'J^^tert-^^JU) 


6.0g 


V-(p-tert-^'5 1 ;U7x^;U)3— K-^A yv— 7;U^"P^> 


0.3g 


vv^P^vJl/WUrS^ 


0.01 g 




0.1 g 




60.0g 



10 £fro&. ^©|g^, 4.5MC/cm 2 OiSt 130nmL&S A°^-/£#S 
itKM 1 6 
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S4 1 



mm 


ti 




6.0s 


N-hU^;b^P^^>X;i/7ts-;U^^V-5-/;U7ts^U^>-2,3- 


0.3g 




0.01 g 




0.1 g 




60.0g 



Sfrofc. ^t<Dm$k, 6.5uChm 2 OigT 130nm L&S./^- £> 

ilMl~2 4©^H<hJ£4£Ml* 3, 5, 2 - 1 6 CO^m' 

fed; D#SnfcA°^ »M©^nfcIt^TM^&^Mlg 

% T £ 1) , K £ # § ^ u T - 1 g% ^^J t % m &&t>-& tc v v x 

15 IT-SS [5] tiSlTl.*'j7-t-K [1 3'] T^^n^^U 

Mfc, -jes; [6] tssnssfgtaxe-^ [7] 

20 M^£M<D£%Bft--JjLfrFil^T^-?3i^miMMl~7 , 11, 15, 
16, 18, 19, 2lW22i, -flgjfc C6] £ n&l£fS£3iJ 
[7] T^$n§m%^^JoM^SJl^iT^§^MM 8 ~ 1 0, 
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12-14, 17, 20, 2 3&tf 2 4 £&tfc«f -JR^ [6] 

T^^nsm^^^J^-^jC [7] T^£ftSitfS£#J©M2f£fflV>T 
V^S^dJ, -jKS [6] T?5t$n5K5S^SIX«-jR5S; [7] 

5 ttmmx^rco 

^IM 15-17Rtf21-2 4TStcl:5(I-K [12] 
10 T^$tl§IU?-t-SS [13] T^$n§^'JV-OMt0§ffl 

u ja^^^^^j^LT-|g^ [6] T?w*na««^9Jt-is:a: [7] 

TSStlSi^^Ji-K [12] T^$n3mf§£^J£c»£« 
fe&t^t^f5fera5. tot, *%0Jtt, ^HtH^MMt 
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1. £kTfB-j« [1] 

-ecH 2 |-)_ 

OH 

ts Tta-« [2] 

Ri 

R 2 

tfTE— JR^C [3] 

-(-ch 2 .6 1 -)- [3] 
COOR 3 

D t 1 1 5 # U 7- 1 iK± i , £feTfB-|g 

a: [4] 

0 9 

Ke-Q-SO? [4] 
R 7 r 8 

R 9 



(Rio)n 



L (fib, R 5 BLtXR 7 ■**Kf$fc#£jr?0#'&tt|Sfc<), R 4 , R 6 R 
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r 10 fct^ft-enafcftLT**®^ ad^>^, mm%ki~4(Dmm 

2 . #UV-tfTIB-«5* [5] 



[5£*, R 1 > R 2 RtfR„ tefutB^DT&D, k, 1 XtfmttKft 
({lb> 0.25^ 1 /k+ 1 +m^0.1(K 0.20^m/k+ 1 +m^0.07 T&<5„) 

3. ttW«tBS»fc«fcDK*»^T«ft:^«^3&< t%>TE-JR=S [6] 



[5**, R 4 , R 5 > R 6 , R 7 , R 8 , R 9 RXSn\tmmtmCH$> 

V > R 10 'ttADy>If, K^t l ~ 4 ©ft I^f L < tt^ttoy^ 

tie-« [7] 
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[5£*, R 4 , R 5 > R 6 , R 7 RtfR 8 femBtmCo] T^SftSfc 

4. -jk^ [6] T?^$nsifeit««aitK:j;t)K*«^i*sft^*t- 

5 JRjS [7] T^^n5JS[lt«SRgltt«fc?)®*f!^T5^-&l!f©afiit^ 
#2 : 1-1 : 5©|alTS5^i^ifttl»it3|3 fctBft0l/$> 

5. -flg5£ [.6 3 T^^n^^M^BIM^^Dm^^^TSfb'&t/i- 
jftsS [7] T^^n^^ltlMlt^iDlt^^^T^lb^tich^?!^^ 

10 fflt§S^l^^T« -^[6] <2fc^«^7x-;i/-2,4,6-hU;* 

xn;i/-2,4,6- h U ^^;i/7xn;i/x;i/^n^7A 3- h U yfr^nx^fr 

•7 A 3,5-v- b U 7;l/^n^^;P^>if>X;P^^- K J?7i-^-4- 

15 XT-fry x-;i/x;p^n^A^>3 7 7;p^-D^>-if >x;v^- K 

S> t) , -UHiC [7] <Dfc&mifih U 7i-H;^^7A^>^7JW 
0^>if >X;i/#*- K h'J7x-Jl/XMn7A 3-h'J7Mn^ 
20 ^;i/^>if>x;i^*- hXte h U 7x-jkX;i/7jN-^A 3,5-v-MJ 

6. tkHmmmz&r)Wt&m$i?z>i£'et®£LT, miztb-^ h 
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2] 




0 



R12 \=/ 



[12] 



[5**, R 12 «^n^naiEbT7jc^M^X«^*^l~5 0it^^3g 

7. [4] T^$ns^«SM^fc«kOK&%^*rsfb^%t- 
jkss [12] T^$nsfeit«sfl8ittj;f3m*^^Ts^^^tcDmg 
jt*#5 o : i~i : 5 ommx* &%>Z.t%WWLtlTZ>mJ$m e mm 

10 <DUz?7>bUf&%Jo 

8. -jKS; [12] ©ft^#f^\ y7i-^3-F^A /t7j^D 

15 K y7i^3-F-7A 3,5-y-f 'J 7MD^fJH 

^ K 4-/fJV7x-jP3"F^7A A7^T)!J7 

^7;i/^-D^>if h,^4-^fJV7x^l/3-F^7A 3- 

20 h u y)itu^^)V^>^ >x;p**- K x«i?4^^7x^a 

- F~i>£ 3,5-5?- h U 7Mn^?M>f>7J^^-hT^§, 

9. feltliMttK:«fcDl*ft&£T3fc^»#4>fc< £feTfE-$£5£ [6] 
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0 

[a*, r 4 , r 5 , r 6 , r 7 , r 8 , r 9 Rz$n\%mmtmcr& 

5 2 ~ 5 ©Bittf b< ^M®7JVa^y*jP^-Jl/t^yS, Xfc* 
Tffi-«!S [7] • 




ess*, r 4 > r 5 , r 6 , r 7 rur 8 temmtmCo] tssnsft 
£*ie&±£, Taa-jR5£ [1 2] 

10 Est*, R 12 tt*n-enffl3£LT**JS : ?Xttft*jfifcl~50EII^ 

15 10. — «s [6] T?^$nsttit«8flaitfc«fcD»&^^*rs^'»a: 

tt##2 : 1-1 : 5 0$£1ST$>D, 1/3, -jK [6] Tf^SnSSfc 
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82 

mmz&vM%m£?zik&m<Dmmmt-®L3: [12] r^ztizm 

ttmmMlZ «k Di*B4fSft^«OlitOJi:¥)5t5 0:1-1:5 

5 l 1. -«5S C6] T?w$n«iS[|t«6Hiltfc«l;DK*5S4*r*fl:^*t 
-f£xt [7] T^sns&tJISMItfcJ; Di^itt^ft^t-K 

[i 2 ]T*7xzn&fc&m i t'ss#ffi^*rs»^K:*^T,-jia:s[6] 

10 Jl/*~7A 3.bU7;Ko^fiK>'e>7;i/*^-b, y7i^- 
2,4,6- h U ^f^7i^7^*-7A 3,5-v-b u 7 n * 
>-tf >7Jl/#^- K ^7x-;i/-4-^^7x-JV7JP*-')A^>7 
7;P^d^>*tf K '77x^-4^?JP 3-h'j7J^n 

^^;i/^>if >7Ul/**- hXtty7x-jM-^f^ 3,5-$?- hU 7^ 

15 ^D^^;P^>if -J&aS [7] ©ft#WHJ 

7xn;VX^*^«7A^>^7;i/^n^>if K h U 7x 

-j[/7J^-7A 3- h U 7;^n^;^>if>x;^*- hXtt h 
U 7x-^7JV*-^A 3,5-$?- h u 7;i/^-n^^;i/^>if>x;i/^^ 
- hTSD, -jKS C12] 0ft»y7xZjPa-F-7A. /^7 

20 MP73 ? >XJP*^-h^77x-JB-F-')A '\7&y £ %7)l'3r 
Dt^7>7W^-hr77x-jl/a-F-7A ^>^7;i/^-D^> 
-t£>X;p2fc*— K y7x-;i/a-F^7A S-h^Mo^fM 
>*£>*;i/afr*- K y7x^3-F"7A 3,5-y-h'j7JWn^ 
^;^^>if h> y 44^7x^3-F-7A 7t7 

25 MD7777W-F, 4-^fj|/7x"Jl/3-F"7A A7'7 

x7j7^^p^-7^>x;1/*^- k p 4-^^;i/7x^;P3- F-7A 
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5 12. [3] <DR 3 T^^tlS^fgl^, ^^i;4~l 0© 

b < fctStftOfg 3 17J^M, m 3 iM*£ttl.Klt 9 

10 13. — jRS [33 (Z)R 3 TS^n§l^SS^\ text-7^)Vm, 1- 

1 4. -jKS [4] <DR 5 IktfRr r*t£tl%>n¥M$mtfis An^r> 

15 if, ~ hnsxtt h u 7)v*u*^)v&T?&zm$tm 1 tia*®^ 

1 5. It, -jftji [4] <2R 9 RtfR 10 fr\ ^^^AEbT7K^Mf X 

1 ~4©aii«gb< «#tm©7;i^;vST& sn^i 4 

20 i6. -iss; [4] T?*zn&mMmmmz£r)&t&%$:?ztt l &tfo(o 
%y>?-7~jr>W^>&7 ;v^D^>if>x;p^^- K 3-h u 

^>if>x;u**- htsst^ 1 5 \zmm<DUi?z ba^fjc 

17. ^'jT-tLT, HHTffi-«SC [133 
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f-CH 2 -C ) ( CH 2 -C-)- 




n 



[13] 



OH ORn 



5 18. ±K-jK5£ [5] i±fE-^5C [13] ©SSj»/^3 : 2-1 
9 : 1 0«aHTfe§i t^#®^-r^ff^JSl 7t!Bi01/y^h« 
W. 

1 9. [1 3] <£> R x ! ?w$n5t^)IS^, tert-7*3^g, 

10 b V *^)Vi/V tert-7 b*is% *^)Vm<DMnfr 

[6] 



15 . R 4 , R 5 , R 6 , R 7 , R 8 , R 9 Rtfn SftfH t |WI 

~ 5 ©g^7t^-JVS§gt.] T^$nMb^ff 1 jffi&±£* TIB- 
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JKiC [7] 



9 

I© 



i© Re-q^SOp [7] 

lj R >- R 8 

R 4 » R 5 > R 6 *'R 7 RtfR 8 &fu!3<hlR!Do] T^$n5fti 

2i. -«jt [6] Tw*n*ftit*fl8itt e fct)Biis»^ , r*^<»t 

: 1~1 : 5©ilT^,^ut^#f it§St]|2 0 fcfBffc© 

2 2. [6] T?^$nSiftlt«flaitk:«k»3ttS»^TS^»i: 

-jRS C7] T?^$na&lt«flaitfc«t:DK*5S^*r*fl;^'»i:?£ji'& 
10 ffflt§«^(ll5^T, — E6] 0ni^y7i^jl/-2,4,6-b U 

7i^^-2,4,6- h U ^fJ^i-^XJ^-yA 3-h U 7)V*U*?- 
;i/^>i£>X;i/*^- K ^7i-H4,6- h U ^fjl/7x-JWJl/* 

15 4-^f^7i^Xj^ 1 )A^>^7JWn^>'f>7J^^-f 1 

t$'D, [7] ©fc^flfcj&S h iJ7x-MM-^A^>^7JP 

20 ^?JK>f>7Jl/*^"bXtthiJ7i-J^M^7^ 3,5-5?- b 
2 0 KlfBic©^X MMo 
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2 3 . m*mm#\z «fc vnzmtk?z>4kGwt it, HtTia-^ [ i 

2] 



2 4. -$£it [4] T^nsjfclJMItfcJ; Dm£3S£T£ft^£ 
-*£j£ [12] T^^n-?)^lt^Mlt^J;D^^^^TSft:^%i©M 
10 *it**«5 0 : 1-1 : 5 OttHTfcS ££fc<&«£T£»3fc]i|2 3 

2 5 . -flSS [12] ^7x^3-F-^/A / 

15 X^**— K y7i-^3-F-7A 3- h <J 7 a JV^yif 
yXJlft^-h, y7x"Jl/3-F-7A 3 > 5-^-h'J7i^D^5 : JP 

^>if >x;v*^- K v 4-/fjk7x-;i/3-F-7A y^x;^ 

D^^>7xJ^^-K, v 4-^^7i-Jl/3-F-7A ^7°^T* 
-7;i/.^n^-7^>x;PxK^" K S> 4-^^7x^3-F--?A ^ 
20 >^ 7;P^-p^>-tf>x;i/*^" K y4-^^7x^3-F"7A 

3-h u 7;i/^-n^^;i/^>if>x;i/3iN^- hxfoi? 4-^^7x^jka 
- F-^a 3,5-5?- h u 7;i/^-n^^;w^>if >xji/afc*- hts§, 




e 



[12] 
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[6] 




[5£4>> R 4 , R 5 , R 6 , R 7 , R 8 , R 9 IkZSn \tmt^tM 
D, R 10 , HADt } >JI^ M*fU~4©EiH^b<»#&#i(7)7;i/ 

2~5Oli^L<ttM«07Jl/3 + y*jI/#-W'>S, X« 

TWH-|§^ [7] 



[5£*, R 4 , R 5 , R 6 , R 7 RZ$R 8 T^SftSft 
10 &®1U&±£. TIB-ISiC [1 2] 



[a*, r 12 \$^n^nm>±LLX7mmTxitmm$ki ~ 5 ©sims 

15 ±t©M^tlT^§W^^l 7 fCfEHOt^X 

2 7. -jRjt [6] T^$n§iS[|t«Bgltfc«kDmS%4-rs^^i 

[7] 




[7] 




e 



[12] 
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ttmifl2 : 1-1 : 5©ffi|gTSD, jfco, -«5£ [6] t^$tl§t 

sntt t fcDm^^^T5ft-&i»oDi8sai-jK^ [i2] T^$n^^ 

MI>lfilt^J;D^^^4T^>fb^%i:©m«^*^5 0 : 1 ~ 1 : 5 <D 
2 8. [6] T?S$nsftit«Mltfc:«J:DK&%^T«fl:^i»i: 

-«5£ [7] -r^$ns&it^Piittj;Dm^^^T§{b^^t-^^ 

[1 2]TS^n§(fc^ 1 ^MMt§l^t^MT-te[ 6] 
y x - ;i/-2,4,6- h U /fJk7i^JI/XJ^->)A^>^7 

;i/^^^7A 3- h u 7;i/^n^^;i/^>if >7JU4^- j?7ir;w 

2,4,6- h U ^fJl/7x^^XJk*^7A 3,5-v-h U 7 )Vt U 

15 ^^^^>if >X;i/*^- hXtty7x-^4-/?Jl' 3,5-y-h'J7Jk 
tD^?M>^>XJ^^-FT*D, [7] ©{k^WhU 

3- h U 7)V<tv * ^;i/^>if — hX« h 

u 7x-jvxj^^7A 3,5-v-h u 7^^-a^^;v^>if>x;i/*^ 

20 -hT^D, — jRSC [1 2] OftW^7x-;i/a-p-7A 7^-7 
Mn7^ >XJV*T—b,^7x-jV3-F-7A a7^tA7M 

n^-^^>x;i/*^- h,y7i^a- F-7A ^>^7;i/^n^> 
if>yUJ/^-K y7x-JI/a-F"7A 3- h U 7J^D^f;K 
>if>X;i/^^>- K i?7x-JV3-F-7A 3,5-^h>j7jl/tP^ 
25 ^Jl/^>if K v 4-^fJP7x^a-p-7A /^T? 
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-JB-F-7A 3,5-v-h U ~7 *3-)V<y-\L>-A)V**- 
5 m&m2 6 ^fB^OW^X Ml^tfc 

2 9. [3] ©R 3 ^Sf§:4~l 0 © 

l < izmftom 3 it;^;vs, $g 3 9 

10 &J$ft. 

3 0. [3] <Z)R 3 Tf^^nSK^fiSS^ tert-^^;VS, 1- 

15 3 1. -flgjfc [4] ©R 5 RtKR 7 ^$n§l?K§[S^, AD$*> 
3 2. Sfc, -$£5£ [4] ©R 9 &tfR 10 ^\ ^^?^5iL,T7j<*l^?X 

1 ~ 4 oii^b< tt^©7;^;^TS5i^ 3 1 

20 izmmoupx hu&tm, 

33. -jjgjS: [4] T^^n^^wnMit^i; oBfcsss^-r*^*!® 

25 3 4. $'j7-©II¥^fI^5, 000-20, 0 0 

5>M#U. 0-2. 5T?&5»^1~3 3©Mn^tfi«©l^^X 
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